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The l^e-Teohnloel Arojeot of the new Tork Gll^ Schools provides an 
opportunitj to aotlTate selected high school students to oontixme their 
studies in oonniDlt^ colleges and in hl^er institutions of learning* 
^3r. so dpiag^ Idle project encourages the developEsent of a new source of 
technological naiipoMer* 



Motivation for students to remain in school and use their full 
potential is provided in the Ih^e-Teehnical I^ogran through the use of 
team teaching^ interdisciplinary correlation^ and a ^boratory-lype 
curriculum* The preliminary material ^^sented in these three pid>lica« 
tions is part of the new cu^culum based on three areas of ooncemt 
Bre-Tech Business^ Pre-Te6h Ehgineering and Pre*Teeh Medical* 



As this new curriculum is implemented dining the coning school 
year, an eialuation will be made of its effeotiveness in order that the 
material serves to the maximum the needs of today’s ]^*Teehnioal hi|^ 
school students uiile, at the same time, points to changes which may be 
necessary in the eurriculums now in use in the ecamssiity colleges* 



Appreciation is eactendad to Br* Abraham linkelsteln (^ojeot Direc- 
tor) , Assistant Saparintendents William H* Bristow and Harry E* Wolfson, 
l)r* Banisl Sa3mon, Mr* Morris Bader, and field staff for their oontribu 
tions to this material* 




August > 1967 



Acknowledgements 

In the dev^opmait of programs «hieh cut across 
lines of interest and responsibility, many people become 
program is no exception. It is in order therefore, to make grateful 
mention of those \dio helped during the various stages. 

Some helped with advice, ideas and inspiration, some with 
help, some witii ourrioulun materials, and most important, some taught 
the materials to students. Any omissions are purely inadvertent. 



Special mention is made here to acknowledge the efforts of 
Dr. Joseph 0 » Loretan* late Deputy Superintendent of Schools^ ^ 

Mrs. HdL M. Lloyd, Acting Deputy Superintendent, Office of Curricid\m, 
Dr. WiUiam H. Bristow, Assistant Superintendent, Bur^u of toriculm 
Development and Dr. Harry E. Wolfson, Assistant Superintendent, Of^ e 
of Curriculum, who have given inspiration, piidance and direction 
this program, which began in September, I964. 



IHic of Hew York City 



Charles Bowen 
George W. Brush, Jr. 
Arthur P. Davis 
Charles DeCarlo 
Marvin E. Feldman 
Ross A. Headley 
Fraiflclin J« Leerburger 
Irving Lipkowitz 
Donald J. Logie 



Frederick C. McLaiighlin 
Edward Meade 
Donald Mdville 
Irving Metz 
Edwin H. Ifilner 
Alexander Schure 
Arthur Singer 
Julian Street, Jr. 

Hon. Mary Kohler 



Ford Foundation 
Hebrew Technical Institute 
Public Education Association 



City University 



Milton C. Bassin 
Arthur C. Beringause 
Murray H. Block 
Albert H. Boid^er 
Stanley Brodsky 
June Buckley 
Robert L . Clarke 
Arthur E. DelGiomo 
Martin B. Dworkis * 
B.P. FretweH, Jr. 
Jacob I. Hartstein 



Erwin Just 
Dumont F. Kenny 
Fforris Meister 
Jack Rosenblatt 
U. Amel Rothermell 
Margaret A. Scanlon 
Joseph Shenker 
Irving Slade 
Manuel E. Stillerroan 
Walter L. I^llig 
Henry F. White 



¥r Deceased 



New York State Education Department 



David A. Abramson 
Isidor Auerbach 
Morris Bader 
Joseph 0. Brennan, Jr, 
William H. Bristow 
Murray A, Cohen 
Richard Cunibo 
Oscan Dombrow 
Fail?' Driscoll 
Norman Elliott 
Abraham M* Finkelstein 



The New York 



Peter Ashfield 
Joseph Battiato 
Ruth Becker 
Rochelle Benron 
Carol Boss 
Leonere Brosius 
Herman Budow 
Dorothy Burke 
Jacob Cohen 
Lillian Cohen 
Enzo Conti 
Itirray Diamond 



Gordon E. Van Hooft 

The Board of Education 

Emanuel Gillars 
Joseph Gruber 
Herbert Hofftnan 
Maurice Hopkins 
Saul Israel 
Robin W# Krazer 
Seelig L. Lester 
Morton H. Lewittes 
Helene M, Lloyd 
Joseph 0* Loretan 
Samuel McClelland 
Arnold H. Plotnik 



Samuel Polatnick 
Daniel A. Salmon 
Samuel Schenberg 
Paul Sdiweitzer 
Daisy Shaw 
Herbert Siegel 
Shelley Dmans 
Harry E. Wolf son 
Wayne Wrightstone 
Jacob Zack 
Harold Zlotnick 



City High Schools« - »Curriculum Teachers 



P(yman Emstoff 
Hyman Feit 
John Girone 
Cynthia GriU 
Paul Klarreich 
Leon Levy 
Robert Iferin 
Paul Pactor 
William Radovich 
Samuel Schwartz 
Seymour Shapiro 
Joseph Siegel 



Willard Sbiith 
Thomas Touhey 
Rose Turtz 
Elias Tyler 
Katherine Walsh 
Erna C. Wasielewski 
Albert Wehr 
James Weiss 
Arthur Weitzman 
Sarah Weitzman 
Robert Yourasits 
Lester Zimmerman 



MEDICAL TECHNOLOGY 



Table of Contents 



Foreword 

Acknowledgments 

Introductions 

General Methodology 
Administrative Aids 
Teaching Methods 
Science 
Tech. Lab 
English 
Mathematics 
Eleventh Year 

Gait I • Measurement 

II. Energy and the Structure of Matter 

III. Oxygen, Hydrogen, and Water 

IV. Solutions, Suspensions, and Colloids 

V. The Ch^cal Equation and Mathematical Applications 

VI. Acids, Bases, and Ionization 

VII. The Periodic Classification of Elements 

VIII. Organic Chemistry 

IX. Nuclear Chemistry 
Twelfth Year 

Unit I • Measuremen-u 

II. Energy and l&tter 

III. Physical and Chemical Properties of Protoplasm 

IV. Nutritional Requirements of Protoplasm 

V. Chemical Reactions of Protoplasm 

VI. Recent Research on the Cell 

VII. Physical Uses of Energy 
VEIl. The Chemistry of Energy Supplies 
iX. Interdependent Sources of Energy 

X. The Origin of Life and Levels of Organization 

XI. Cell Structure 

XII. Tissues, Organs and Systems 

XIII. Cell, Tissue, Organ, and ^tem dynamics 
XEV. Organization of Hants and Animals 
XV. Infectious and Functional Disorders 
XVI. The Science of Immunology and Modem Chemotheraphy 



Page iii 
iv 
1 
9 

13 

25 

27 

31 

35 

ho 
59 . 
72 
80 
91 
100 
109 
116 
128 



139 

1U8 

153 

161 



165 

1Y2 

176 

182 

188 

196 

202 

207 

209 

215 

218 

225 






V 



o 

ERIC 







INTRODUCTION 



Purpose 

The purpose of this teachers* manual is to assist teachers^ 
supervisors^ and administrators in the operation of the Pre-Techhical 
Project* The Ingram emphasizes a team teaching approach to inter- 
disciplinary correlation of subject matter and a laboratory orientation 
of the ciarriculum. It was conceived as a s^^stem of re-motivation for 
under-achieving high school students* Upon successful completion of 
the programs which are in Business, Engineering and Medical areas, 
students are admitted to the Career Programs of the Community College 
where, if they continue to be successful, will qualify for A* A* S* 
degrees in certain of the specific technologies* 

The students participate in the program for the 11th and t2th years* 
During this tine, English, mathematics, science^and business laboratory 
courses are tau^t in a correlated fashion by four subject specialists* 
These, teachers plan jointly, confer daily and arrange for remedial work 
with the students as necessary* Students take these courses as a ^oup, 

but mix with others for classes in physical education, social studies, etc* 

* * • * 1 » • * * 

The technical laboratory in the bu^ess area is a business cla^sj 
in engineering, it is an industrial arts shopj in the medical area, it 
is a biology. laboratory* It is a fun^ental, motivational part of the 
program in that .it provides three-dim^sional activities with materials, 
tools, ihstruments, equipment, machines and processes. Using this focus, 
the wo A in the .other "usual" subject areas becomes more meaningful^ and 
provides for pertinent immediate application of student learning. 

* ** ! .r ' 

. The assumption is made here that students who are under-acMevi^ 
need a change* The changes may perhaps be needed in approach, in climate, 
in guidance, in the organization of subject matter or in his relationships 
with his peers and his’ tochers* 

Under present procedures in the high schools, a student who encounters 
failure in one or more subjects is offered stbstitutes in the hope that 
he will eventually find a place where he can acheiye success. These 
substitute cbiirses are often less demanding^ "raodi.fied" courses offered 
on an individual basis. There is no structure or i^stem for reorganizing 
the educational impact on the student, of what he could learn and the 
ways in which he should learn. 

There are the students idio might have shown flashes of promise 
during their stay in intermediate schools or even during their first 
*two years in hi^^ school. But these flashes often flicker and die. . 

Their achicvcaiient falls so far bdow their potential that it can be-, 
predicted by the end of their tenth year that, at the rate at which 
they are going, they will probably not be admitted to any instituation 
of higher education. If we add to this the forecasts of national end. 
local manpower needs idiich state that the rate of increased employment' 
for professional and technical workers is twice the rate for other 
workers, we are confronted with a dearth of technical talent in the 
midst of a population which is larger than ever. To con 5 >oimd,the 
problQii, the ^jreater number of those who do not succeed in high school 
come from faxnllies where drive, self-discipline and ambition are not 
found* 



•***To develop now methods and mateidals designed to attract and motivate 
student? who demonstrate little interest in conventional high school--- 
courses* 

•^To prov?Mo a flexible curriculum that will compensate for the student *s 
lack of cultural stimulation. 

“•To integrate and correlate subject areas that are too frecuently taught 
as isolated fields of learning. 

—•By cooperative activities, to iitqprove articulation between the hi^ 
school and the community coUego. 

--To improve the preparation of students for the from the world 

'if school to the world of work. 

* ' J 

—To enlist the dvnamic support of parents for the work thdLr children 
are doing in ^':'.''ol, 

—To help students provide themselves with a status that will be a 
source of inspiration for themselves as well as for other, younger 
students. ’ • 

-*To 'im|)rove socialization ^ong the students eriroUGd in this course. 

— =To maintain close liaison with the community in order to meet its needs 
and to use its resources as an adjunct to the instructional program. 

-.-To serve as a pilot program for future directions. 

—To provide more effective teacher guidaneb through the team approach. 

There are.fouir' categories of students vho are presently in the program 

and at idiom the objectives of the i^d'^tcchnical program are ciimed: 

1 . Students who come from ci^turally sterile backgrounds and whose levels 
of aspiration may not include post-high school education, 

2, Underachievers who arc capable of work on a level higher than that 
of the courses in which th^ are currently enrolled. 

3* Students who are mai^inal in the traditional* college preparatory 
course. The conijpnts, standards, and conpetitich are too much for 
them and their CEEB scores and grade averages •^11 probably be too 
low for them to gain admission to either a two or a four-year college. 

U* 'Students, who, when dealing with three-dimensional^ concrete raatcri^s 
are able and adopt enough, but who cannot relate their kind of intoLli- 
gence.id.tn the intelligence usually expected of college-bound, 
academic students; 
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Student Selection 

The development of a set of selection criteria in cooperation with 
the Bureau of Educational Research will provide a systematic plan for 
the admission of students to the program* As can be seen above from a 
study of the four categories of students whom the program serves, a rigid 
standardization of selection criteria will likely cause more hamu than 
good in so far as the students are concerned. For this reason, the 
criteria which follow provide for flexibility depending on the needs of 
the school and its community. 

Selection Criteria (Spring 196?) 

A. The student should have taken and passed certain minimum subjects 
in 9th and 10th grade to date: 

1 . . Student should exhibit a level of competence in mathematical 
concepts. This may be evidenced by; 

a. Satisfactory achievement in ninth year mathematics (Algebra) 

b. The achievement of a score above the mean on the “Orleans 
Algebra Prognosis Aptitude Test”, 19^0 edition. 

B. Engineering Technology applicants should take the Mechanical 
Reasoning part of the Differential Aptitude Test (DAT) with a 
minimum raw score UO for boys and 31 for girls, (t^s is the 
equivalent of the 30 percentile for both boys and girls in the 
tenth grade.) 

C. For those students who meet the above standards, individual ratings 
should be prepared by as many major subject teachers as are available. 
A five-point scale should be used as follows: 
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Organization and Administration 

The students are block-programnied for English, science, mathsma'tics, 
and a Technical Laboratory, depending on the technology area with which 
the school is involved. Sample programs are shown below: 



. Business 

nth 



Engineering 



12th 

year 



Medical 



English 


English 


English 


Mathematics 


Mathematics 


Mathematics 


Busxness Laboratory 


Physics 


Chemistry 


(bk., sten.. 


Tech Lab 


Med. Lab. 


typing, D.E.) 






English 


English 


English 


Math, or Office 


Mathematics 


Mathematics 


Machines 






Bus. Lab 


Phys-Chem 


Bio. 


(Bk., sten.. 


Tech Lab 


Med. Lab 



Schools with programs in Business Technology choose two of the three 
laboratory areas of Accounting, Distributive Education or Secretarial 
Studies in order to provide a broad base of con$)etence in business 
subjects and to allow students to meet the req\iirements for the 
commercial diploma. 

As far. as possible, the pre-techiucal subjects should be scheduled 
following one another. This will provide added flexibility in coirrelation 
when subject reinforcement is necessary as in remedial work* in English 
and/or mathematics. 

Each teacher is relieved of one subject class daily, during the same 
period. This is- to be used for planning to correlate the work in 
each of the areas, to prepare teacher aids, to consult with students and 
parents and to arrange visits and field trips to and from industry and 
the professions. 

It is assumed that teachers will use classroom and shop-lab tech- 
niques best suited to the interests and abilities of the students and 
the requirements of the program. These .will, naturally, include the 
use of texts, workbooks, instruction sheets, working directions, lab- 
oratory manuals, laboratory eqidpnient, shop equipment and drafting 
equipment, where applicable. Audio-visual aids are also included 
provided that proper pre-planning and follow-iq) accompany the use of 
each axd. 
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Constant encouragement by the teaching team^ extra help available et 

through after-school and summer school programs begin to create an 
atmosphere of success rather than failure. 

It must be borne in mind that the students sleected are for the 
most part under-achievers who have had little success in the conventional 
high school course, and that the pre-technical program has been evolved 
to meet their specific needs. It likewise would be unrealistic to esqpect 
them to respond to certain of the traditional required college courses, 
which presuppose a different background. Hence the community colleges 
in admitting these students, accept a share of responsibility for the 
success of the e:q>eriment by continuing the process of ^^ading 
achievement in those areas where the student has had difficulty. 

It is therefore vital that there be a continuing close z^lation- 
ship between the ccrnimunity colleges and the high schools at the instructor 
as well as at the administrative levels in order to achieve frequent 
exhange of ideas and practices. To f:m*ther this, workshop personnel 
and consultants recommended the following: 

- Articulation procedures to maintain organized development of course 

content... f . .. . ; 

• ?** * * 

- Inter-school' visits and conferences to maintain continuity of approach. 

- Continuous exchange of cxirriculum materials . 

- Modification, tdiere necessary, of traditional English courses pn.-t^e 
post-high school level so as to .integrate more fully with the technical 
areas, (e.g. more attention to technical writing) 

- Organization of a joint committee for evaluation and revision of 
curriculum and methodology. 

- A planned visitation program for pre-technical students to observe 

technological programs . .r . 

- A' joint career opportunities informational program. 

- Participeition by pre-technical students, in community college sponsoifed 

field trips.. ., ' 

The giuding philosophy is that of continuous effort by all concerned 
towards the achieveipient of technical conpentence of the part of the student; > 

Student Evaluation 

Since these, students have been unsuccessful in the past,* we can 
assume that they* do not do their best in the normal test situation. There-- 
fore, a variety of evaluative techniques should be used. These include; 
frequent short quizzes, pre-tests, mastery tests, performance tests, 
individual and group projects, interdisciplinary tests and reports, 
opportunities to earn extra credit, evidences of individual interests and 
skills. Since this is a two year course, we should not expect to achieve 
all the objectives in a term. Standards should be elastic enough to allow 
for individual progress and gradual inprovement. 

Evaluation will be an important subject for the conference period, 
especially at certain times during the year. Grading and promotion of 
individuals will have -to be discussed, as well as withdrawals and 
admissions to the course. 




In an exparlmental demonstration project such as this, it is 
essential *ttiat some basic records be kept by the teams. Student 
accounting, program evaluation, curriculum revision, city-wide 
intercommunication, community college referral require a need for 
keeping records. 

Within the limits of school policy, teams should keep active files 
of student achievement, s^engths, weaknesses and other pertinent 
details and a brief unit^y-unit log of team teaching activities, 
with special emphasis on changes made in the prepared curriculum. 

Student data cards have been prepared in cooperation with the Bur^u of 
Educational Research and are available from the Pre-tech staff office. 

Annotations should be recorded on the Pre-tecihnical record of the 
pupils. When a pupil is discharged, the record should be kept in a 
separate file. 

Other needed records and recordkeeping devices will be developed 
as needs arise, in cooperation with the teams in the schoole. 

Guidance Procedures 

Underachieving students tisuaUy are found to have, in addition to 
poor .grades, a poor self-image, unrealistic educational goals, a lack 
of self-confidence, and in many cases, a feeling that if they were only 
left alone by the "system" until after graduation, everything-would 
turn out ri^t. It is in these areas of re-motivation and re-«ssessment _ 
that proper guidance, can be of great service to the students in the 
program.* Following are brief descriptions of practices idiich have been 
successfully used in some of the schools. 

. «i ■ . . 

-Principals have assigned guidance counselors to denote part of their 
case loads to the Pre-tech classes, while others have assigned teachers, 
on a part-time basis, to work with the teaching team. 

-The scheduling of the Pre-tech students to a single home room class ^s 
also been helpful in carrying on group discussions without necessarily 
tak ing time out of the subject classes. 

• ■ ■ j • • 

. -Team teachers have devoted a conference period-’or so to guidance probl^ 
requiring immediate attention such as, telephoning parents about 
attendance, punctuality or academic performance.. 

-Some teams have, when necessary, jointly interviewed Individual 
students to discuss his class work. 
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-Staall groups of students meet during lunch hour ”with their gidd^ce 
counselors osoe evei^y 3 or U weeks# 

-Class lists of telephone fwmbears are issrod ^ ^ Brc^-becb stud«{?fc» 
to Incr^e inter-^owauaication duriiv dCf^sctooc^ hoars# 

-Pnronts are kept closely involved with the pro®pan and 
children by naans of frequent telephcaie, nail and pers«aZ visits# 
liey arc told of their dtdldrens successes as often as they are wd 
of the need for ingososesaent# 



-The students are iaaforned of special events and speakers idw 
visit the school to discuss opportunities for further educati^ ^d, 
furSer traiaing# The staff of the City University Bridgeheads Program 

has been most hO-pful in this regard# 



Methodology 



It has been said that the method by which a teacher teaches is 
laaaaterial as long as learfdng goes on# It is self-evident howevor, 
that when learning ceases^ some new approa^ji some chaage in the 
system of operations must be provided if the student is evar to be 
given another opportunity to come closer to his potential# 



There has been a (^liberate effort isn the matssi^ conq^ri^ing 
these cirriculums to li^ the vital discipadnes of ^Ush, «a1he«atlo8 
and science^ in the «»Iiaborat<a73^',, Waking the functioa of ea^ ^parent 
to the student as he works on concrete problems# These pwleos 
should be# as often as possible/ natasrel^ .applicable to lAie objectives 
of the course, ihe ccwses, althou^ essentially as demandixig in 
content as traditional courses, have hem altered in sequen^ to allow^ 
for closer cooac'dinati<ax among the disciplines# not prescript ve 

ii\ ccmtent requirements as is the case isi Hegents prep^atlon _<^88 cs^ 
these courses are far from watered-down modified copses. Indeed, stw^ts 
are encouraged id take these ^Eawteations# Many have done so successfuUy# 



^fScience is not included in the Business 'Pechnelegy currtc^u^ 
includes woadp in office machines and: pertinent topics in distributive 

education. ’ 



Flannlag and Teaching 




Although the curriculum will suggest many correlated lessons, their 
timing and use will have to he. plaim^ day by day, or week by week* 

Maiy opportunities for correlaticni wlj^.aj^ spontaneously* The major 
responsibility for discovering effect!^ occasions for correlation rests 
with each itean* In this sense, the curriculum is constantly being 
written* Wiat has been supplied is a point of departure* 

• * • ' * * t ‘ . 

It should be remembered, however, tfiaVtfee. emphasis on correlatl^ 
and the utilization of interrelationships among subjects does not 
indicate a fusion of subjects* It is assumed. that each discipline, 
will contain places and times when no correlation is. possible* When, 
this happens, the particular subject teacher temporarily carries on 
with the desired topic, ^le his colleagues may be going ahead with 
a coordinated unit* 



The teachers role as a team member is basic to the project and 
cannot be. overanphasized* The. teacher, because of the nature of ^s 
day-torday contact with the students'-'^khd. his. team. coHea^es, often 
finds that, he is constantly re-eacamining any number of time-honoiied 
ways of doing, things and Is, in effect, re*1^ainliig himself* 



As a member of the team he ndw finds himself subordinating himself 
to the needs of his . colleagues and of his students as the progr^ 
operates in the conteart "cf .group* . . , 



Each teachw is continually engaged a fow-w^ planning discourse, 
with -the student as' the >eheficiary*. As he participates he comes to 
realize the many practical, concrete ways in whj^ hiS subject can 
reinforce others- and be, reinforced by them iai, turn* 

It is necessary, therefore, *yjat teachers.. aef^gned to. a ^e-»tech 
team should be: ^ \ 

•fleadble in l^e ai^badh to new ideas and new ways; of ^aci^ 



-Enthusiastic in broadening the ways in which to strengthen his subject 



-tfederstanding of the need for a change in approach to the under-achievers 

-Willing to sidjordinate, at times, the sacredness of his Subject to the 
needs of his team and the students in its change* 

4 

The help and support given the team by a well-lnforrocd, sympathetie 
and enthusiastic administration is also of utmost importance. 
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INTRODUCTION: r 4 %' ^ ^ech«liab. Teacher 
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. ;.-;r \:j •.■ f* ; . ■ ‘ 

PRACnCAL PROBDEM: . Tech^Lab Teacher 
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EHPRICIAL PROBLMt iScjonc^nT^cher 
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Teoh?*Lah Teacher 
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er 



EXFERIMENTt 







I? 
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ABSTRACT PROBLEM: !^ . Teacher 









VERBAL IROBLEM: ^ . English Teacher 



Reviews related inf onnatlon 
lesson on wrenches* 



Poses practical problems in the 
shop: 

is i't neQ|psa||HeoiasO to*H»is 
i^hches? 

How can one in^acovise A torque 
wrench? 

IQiy ^e parrotHiosed pliers more 
effective than a straight pair 
of the sane length? 



a^Reviews moments of force 
forraalsu and^ shows ho# 
combination wrench can 
develop a moment of force* 
b-*Asks student how knowledge 
of moments of force can be 
. applied to solve the ‘practical 
problem* 



Gives demonstration on the safe 
and proper xise of a torque 
wrench* 



Science teacher e^lains the 
scientific principles involved 
in the use of the . torque wrench 
and a brief introduction to 
Hookers law* 



Torque wrench is set jno so that 
oaHbrated scale iSSnie read by 



class* Various weights ere 
added to the handle of the wrench 
and students try to predict 
results* 



Distributes prepared copies of 
problems to be solved in class* 
Teacher walks around room and 
gives individual instmctions 
to students who are having 
difficulty with problems* 






Reviews meaning of key words 
and assigns homework paper idiich 
will have students summarize 
the concepts developed in the 
.presentation by the last teacher* 



BesT f) fi i J- t L(°. 
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The Conference Perioc!^ 



The major purpose of the conference period is to give tlie teachers 
an opportunity to plan correlation and to . share ideas* 

The teachers on the team should have a ccmfortahle place to spend 
their conference period* They will need access to storage spece^ suppues^ 
a •^rpewriter, a rexograph machine, copies of all syllabus material, am 
copies of the programs of all teachers concerned* If possible, a projector, 
a phonograph, and an overhead projector should be available* A service 
sCjUad of students in th** course shoi^P^ he s et up* _ Files will be useful* 

The conference time should also be dse^^^^L^asi^the progress and 
problems of the class as well as of individual students* Students may 
be called in for guidance or tutoring by a teacher cr by the team* 

The guidance counselor should meet frequently with the team* 

Conference time may be used for intea^visitation where teachers* 
programs permit* Arrangements for filmsj speakers, trips may be made* 
Recordings and strips may be previewed* ¥NIE programs nay be taped* 
Correspondence and telephoning ^11 be necessary* Useful materials may 
be duplicated for future use* Files must be kept# Interviews may be 
arranged ?Jith parents, chairmen, librajrians and other school personnel* 

Work done by the students will be exchanged for discussion and 
evaluation* Often small groups of students can meet during conference 

for remedial work, or to engage in projects such as the preparaldon 
of a class newspaper* Projects involving the school as a whole may be 
planned and carried out* Student displays am eadiibits can be arranged* 

Evaluation will be an important subject for Idie conference period, 
especially at certain times during the year. Grading and promotion of 
individua2Ls will have to be discussed^ as well as withdrawals and 
admissions to the course* S|yilabus evaluations are very important* 

As the year ends, principles of selection for the* next group will have 
to be formulated* Records for feed-back to the project will have to 
be kept* 

Structured conference meetings based on^^rific topics^ guch as 
“Motivation”, "Overcoming Reading aM MatSe®Eics^Idm^ etc* 

should be planned periodically* Appropriate curriculum bulletins such 
as "Reading in the Subject Areas" should be reviewed in detail* 



'^Adapted from a training sheet prepared by the staff of the Correlated 
Cuz^culum Broject* 



A1MNI3IR&TIVB AIDS 



FOR 

HiE"gBcamn:cAL medical 



o 
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QUIDANCE SUGGLgTXOJS 



To be filled in wedcly by each teacher for the information of the 
guidance counsaLor and other team memberss 

Comment on class work of pre-tech students 
List of students Space for comment 

Class _____ Teacher - 

In a school where this form has been used, it was found to have a 
good effect on the students, who learned of it when they were 
interviewed by the counselor* 

Group guidance may also be undertaken where trained person is on the 
staff. In one school, eight or ten students met with the co^seLor 
during their lunch period once every thre'^ weeks* In some situations, 
it might be possible for more frequent sessions to be arranged. 

Just as the guidance counselor is part of the team, so each member 
of the team contributes to the guidance aspects of the program. S<mie 
of the following activities might be undertaken by various mombers 
of the team: 

In student selection 

» lottos to prol^eicblve • students and to their parents 

- intCTviews with prospective students and their parents 

- meetings with prospective students and their par^ts 

- letters of acc^tance and congratulation to those students sheeted 

and thoir parents 
In academic motivation 

- form letters to be sent to parent of unprepared student or failing 
student 

•• interviews or phone conversations with parents 

- congratulatory letters to paronts whose children cor^lete a t^nm 
or the course successfully 

- meetings for parents with special invitations and speakers 

- publicity for the course in school and community 
In vocational motivation 

- arranging career conferences, trips 

- procuring speakers, films, pamphlets ^ , x ^ j.v 

- arranging for opportunities for volunteer work by students in the 

school and the community 

- arranging for paid summer work for older students 



Some samples of suggested forms to be used in connection with 
these activities follow. 



nw-TECH K10GRA14 
( &'i{3f{GStea Eo'm) 



Date 



Dear - 

of w as a student of yours in 
this past term, tte/she is being considered for the 
Ere»-technical course for next September. Would you be good 
enough to ansr^er some questions idiich will help us to m3lct3 a 
decision with regard to this student? Omit items which do not 
apply. Tnank you. 

Seldom Usually Always 



Follows directions 

Completes work _ 

Accepts criticiQu-3 w elj. 

Accepts advice well. 

Works well with obher students 
Tolerant of others^ mista-coo 



Works without complaining . . . ■ ■ 

Does more than minimum required — — ~ 

Shows interest in science (cr businesSj,_ or vShop) ; — 

Do you thiiik thi s sti^dent is capable of eventua3.1y succeeding in 

Community College after graduation? Xes Wo;_^ 

Feel free to make comniGsats, 
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PRE-TECH HiOGRAll 
(Suggested Form) 

INVITATION TO OPEN SCHOOL WEEK 



Date 



Dear • 

The teachers of the Pre-technical Course 
are looking forward to seeing you at Open School 
Week on t between and 

^ or on ji between 

and • We will be in Room • 

We are particularly eager to discuss 

^3 progress with you* 

Sincerely youirs. 



Guidance Counselor 



MAM 5 

SUBJtx^ 



"HM' 



JttTE 






TQHC 



PAOB 



HSAIHN3 

1« ITso tne atJOTe henclirj^ on all paper »<? at tijnes. 
KOTBOOK 



V 1 - Z? xccijj.e ^Id era"\s5!atlca34y coirect. 

h Hso '^n+N «* C®A. amtdcgs IS' p^b^aiy. .- , • . 

5 Tr<,rt h •?■' '’fee** 5JUt ffbart «oh lessMi on a now slteat. 

5. To o^.t Ma.,. 2 ?ial, cross it out with one 21ae rather than eraslns it 

6. ffso tabs to separate %«r3c ia different SBblectsr ® ** 

7* Keep all wor3c in dated order. ^ 

sheets, inelnttng-M^pBaiiiteri^; 

ssM. 

1 . ton iffist ooaiplets ali aseigaisaits on time. 

* +« ^ eacrs-sKoy arises, get penaission iron the teacher IH ADMMOB 

mmoNm 

IF"^ dictionapr and keep it with you at all times. 

dB'Pini+'inr.o*^ El'e suTe that yon know the correct spelling and 
definitj.oas of any words ttiat are new to you. ana 

OASSBOOM BEEAVIOa 

I. 1'OJ.J.ow co'wa eensQ procediire. 

SISSS 

i • All studervbc mst pcasess a curreit. piiblic libraiy card. 

TOTBOOKS ah) .^uxpiijri>r? 

I . A.J. "oex<jboo)'i3 3>?i*stf be ccvered. 

\* be brctigbt to clas.*? as eaeb teacher directs, 

h* books be left in school lockers overnight. 

5* be brought to each class. 

s^cieaice, ehop^ or mtli classes will be 

wKwess^f :^osponsible for obtaining them 

weer!^ seilousness of piirpose are basic to success in any 
Si S^iSf^ responsible, accurate, cheerful. 
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( continued) 

PARENTS 

1. “You should discuss the contents of this sheet with your parents. 

2. It is expected that parents will provide the si5>port and 
encouragement that will h^p you. 

3. From time to time your work will he discussed with your parents. 

GOOD LUCK 



I am familiar with these regulations and will follow them to the best 
of ay ability. 



Si^tore of Student s fiate 



Signature of i’arent 
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PRE-TECH PROGRAM 
(Suggested Form) 

INVITATION TO OPEN SCHOOL MX 



Date 



Dear • 

The teachers of the Pre-techmical Course 
are looking forward to seeing you at Open School 
Week on * between .. - 



or on 



between 



and 



We will be in Room 



We are particularly eager to discuss 
*3 progress with you* 

Sincerely yours. 



Guidance Counselor 



PRE-TECH PROGRAM 
(Suggested Form) 

COMMENDATION 



Date 

Dear Pre-Tech Parent: 

Ne are pleased^ and we know you will be too^ at 
the fine record your son/daughter has in/ade in the 
pre-technical course this term* “ 

Ne would like to have you and the other 

pre-tech parents meet with us on 

* 

F »M, in Room « . We will then have 

an opportunity to discuss with you otir further plans 
for your child. 



Please try to come. 
Sincerely, 






Methods in Teaching Medical Technology^Science 

Because of the. changing nature of technology, the Pre-technolo^ . 
medical program can nesver be considered coii?)lete# This curriculum is 
the resiit of ejqoeriences from teaching in the program. It ehotild 
adequately servo the needs and requir orients of college bound students'. • 
interested in a technological career# Continuous reevaluation is ? 
necessary since the woiic of the technologist is more specialized 
today. There should, be continuous communication with the community, 
college, and an exchange of views should be encouraged.- 

It should not bo assumed that science will always lead or be. the 
core subject. Whenever possible, . all subjects should be integrated. 

It this way, pupils will realize the uniqueness of Pre-technical science.' 

. ^ 

The course of study is divided into two segments, chemistry and 
biology# The selection and sequence of topics aro considered as most 
useful in preparing candidates for the medical, technology program. at. 
a coramuni'ty college. . The eleventh year curriculum is necessary for 
organizational purposes. However, only an overall picture of -continuity 
should be revealed to the student. A .stream of interrdiated g^eral 
concepts of chemistry must be developed. The dev^opment must come 
from the student who, in solving problems in a laboratory situation, 
grasps the need to interrelate facts rather than, to perceive an array 
of isolated facts. The practical goal of the first year curriculum 
is to provide concepts, principles, skills and attitudes that will 
serve as a basic background for the second year. Biology in the second 
year is leamied from, a biochemical approach. • • 

The students selected for this program are riot of the caliber one . 
would normally expect to. find enrolled in a chemistry or advanced 
biology class. One, therefore, would not eoqpect to achieve a high 
degree of. success if the subject were presented in its tradition^ form. 
The approach to the material will re^re':flexibility and ingenuity. • 

The time alio ted to each topic is to be used as. a guide. Only the 
insturctor,. familiar with the strenghts and weaknesses of his group, 
can accurat^y detimTmine the time allotment for each area. He must 
always keep in mind the reasons for the dev^opment of this program. 

All of tho childreft in his class aro potential dropouts 5 yet all are 
potential successes. His primary aim is to change their attitude^ 
toward school by making each class a meaningful experience. Choroistry 
normally a subject reserved for the more scholarly student, can be 
grasped and understood by these students if tho teacher is a. person. of 
enthusiasm and patience. One of the primary aims of this program is 
to provide motivation which in turn will create a suitable atmo^here 
for learning. In the beginning, especially, the science tocher and all 
members of the team should stress the importance of belonging to a 
”pre-tech” class so that the youngsters will identify with their group. 
Experience in schools where the program has been underway has shown that 
.class identitgr has made teaching a rewarding experience. 

It is the express intention that the teachers involved in this 
program meet daily. Iri this fashion, it is hoped that correlation of 
activities can be maintained and encouraged. The English teacher may 
check written reports for correctness of expression while the science 
teacher may go over the same report for content. Reading lists have 
been prepared by the English teacher which will be supplemented from 



tine to tine by the science and natheinatics teachers.^ ^e nathoaatics 
teacher will introduce or review operations as they are needed by the 
students in the laboratory# The reinforcement of leamix^ in several 
subject ^eas should always be regarded as one of. the major goals 
of the team. Further, it is hoped that this close cooperation of the 
teachers involved, will aid in the identification of . student problems 
and their correction# 

Since the program is still in the developmental stages, it is 
subject to modification#. -.The raewbers of tthe team, ty trial ^d ^ror, 
will be able to decide ^t bhanges are necessary after working in 
the program for a year# A record of changes found; to be effective 
should be -kept. If science and laboratery classes# are programed back 
to back, it is possible for the science teacher Weartend or '*borrow« 
a period from laboratory idien the need arises# Ideas or concepts may 
be reinforced in this, way the other hand, it may be necessary 
to extend A laboratory experience# .Wienever possible, lab reports ; • 
should include ■diagrams, explanation of pheaomeria-^" observed, and 
solutions to problems using formulae learned in math# A report of 
this type should be checked by all members of the ,team and provide a 
more accurate guage to measure student progress# 

' *, # ' • 

It is recommended that the members, of the team develop tests 
which are interdisciplinary in natur e, particularly . at the end of a ^ 
unit in order - to better evaluate student achievement and ^so to 
measure the effectiveness of their .eorr elation# : . 

Ejroeriences outside of the classroom play an important rule in ^ . 
ma^Jitaining a hi^ level of motivation. At least two trips per semester 
should be planned to familiax*ize - the class with job opportunities and 
with Corarauirity College# .Quest lecturers are available from organizations 
interested.-in progsrams of this type, such as N.I. Department of H^th, 
Red Cross, hospitals, and pharmaceutical in^stries., idio can provide 
concrete answers concerning fiituro careers in technology# 
membership in. «ie Jimipr Engineers Technical Society, 3i»5 East 47 Street, 
New York 1001.7,= is strongly, recommended# ; 
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• - TECHNOLOGY' SCmWrriliB- 






HWLn*’rw«i^«Ci 




•• V .• ' ■ !••. •;;'*: 

/« 7 ^ .* •« * tit* •• .•• • 



As - ail! ^irbi^iiaroh o'P th^ iaboriitoity ■exi3feri'febc<J5,^‘45hev^^ ■will- ’* ' •. 

visit 'Vbir'loius’ labfiji'a-torifes*' This- irf.li provide ■gi?cater iiisight 

into thfe worie’'4>f“ ai- mddical or-, cheinical*'’ techhologlstt" ^ 4;^'choped that'^ 

each sttident’ I'fill :havd. .the opporbcmitjt.for a ininiinm fer^t' ■• - 



visits during the two years he is in this program*. B’or a list of^ ‘- 
cooperating lahor.'',tories coir.pilcd by the American Society for Ma.cro- 
biology, write to; Dr. Charles Tai'jser, Coordinator of the Science T.E.P., 
Hunter College, 695 Park Avenue, Kew York City. To minimize 
administrative confusion and loss of teacher time, some trips can be 
undertaken by small groups of students wi ‘‘lout an escorts This plan has 
the added advantage of providing a more personal contact between the 
students and the institution visited. Visits may also be arra='*:;ed to 
city agencies and to the community colleges. The flexible nature of the 
course makes it possible for come topics to be tal^en out of order so 
•?Tat the students id.ll profit more from visits that have been planned. 
For example, a knowledge of Unit XV, Infectious and Functional Disorders, 
would be" useful prior to laboratory visitation. However, it is left 
to the teacher’s discretion to decide whether this can be accomplished 



vdth a minimum of revision. 



More traditional methods of instruction will also be utilized; 
demonstrations, use of the ovex*head projector, filmstrips, selected 
motion pictures, class discussions, textbook reading assignments, written 
repo?rts, guest spealcers, radio and TV specials. Since the students, as 
a whole, are lilcely to be poor readers, some class time will have to be 
given to supervr.sed study. Class subscriptions to suitable magazines 
such as ’’Senior Scienco” <■ ". Xatli and Science Weekly” may be provided. 

klien possible, efforts mil be made to have the school laboratory 
experiences para3.1cl an r.ctu" 1 job situation. Students will be held 
responsible for the care of equipi!]i.enb, for controlling waste, and 
above all, for ca\'eful accurate work and reports. Laboratory practicals 
may be used to evaluate their work in this area. 

It is the ei'press intention that the teachers 3.nvolved in this 
program meet several times a week. In this fashion, correlation of 
activities can be maintained and encouraged. The English teacher may 
check written reports for correctness of expression while the science 
teacher goes over the same report .for contents An esebensive reading lif^t 
has beon prepared for the Er>glish toachor which can be supplemented from 
time to time by the mathematics and science teachers. The math teacher 
will intro'- ice or review operations as they are needed by the students 
in the laboratory. This reinforcement of learning in several subject 
areas should prove stim.'’iLating bo the students. Further, it is hoped 
that this close cooperation of the teachers involved will aid in the 
identification of student difficulties and their correction. 

If at all possible, on-the-job training should be arranged for 
several of the better students during the t-'elfth year. The employment 
cc"-' selor of the school may be of assistance in contacting local 
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hospitals. There are many w^s. that, a busy laboratory could use a 
wdJ.irprepared traineej the advantages to the students are obvious. 

A variety of experiences and a flexible approach are essential for 
this pre-technical science curriculum. One of the primary aims of this 
program is to provide motivation which in turn will create a suitable 
atmosphere for learning, In the beginning, especially, the science 
teach^ and all meznbers of the team should stress the Importance of 
belonging to a ”pr e-tech" class so that the youngsters will identif^y 
with their group. Experience in schools where the program has be^ 
underway has shown that class identity has made teaching a rewarding 
eacperience,. 

VSi* ■ • 






o 
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Some Important Laboratory Techniques and Skills to be Experienced 

(Not listed in order of importance or time of presentation) 

1 • Proper use of measuring devices such as meter stick, millimeter . 

rule, calipers, graduated cylinder, pipettes (volumetric and transfer) , 
volumetric flask, burette, equal arm balance, triple be^ balance, 
analytical balance, thermometer, stop watch, interval timer* 

2. Cutting glass tubing 

3* Fire polishing glassware , 

U. Bending g3^ss tubing as needed to set up apparatus for equipment 
5. Attaching rubber tubing to glass tubing 
6* Use of cork bprer 

7* Patting glass tubing through a hole in a cork. 

8* Choosing proper size cork for heck of flask, etc* 

9# Estimating size of beak^ needed for quantity of material being used 
10* Making up solutions s molar, normal, percentage, isotonic, hypotonic,, 
hypertonic, saturated, unsaturated, supersaturated, standard, stock, 
(blute, concentrate, physiological saline* 

11* Pouring solutions from bottles 
12* Use of proper indicator for pH 
1 3* Titration and neutralization 
1U* Proper use of microscope 

IS. Some simple microscope maintenance techniques 

16* Correct use of mirror and source of illumination 

17* Preparation of a wet mount slide 

18* Preparation of a squash smear 

19* Preparation and staining of bacterial slide 

20* Preparation and staining of blood smear 

21* Use of iris diaphragm to regulate light intensity 

22* Proper use of coarse and fine adjustment 

23* Precise observation 

2h* Estimation of size of object under microscope in microns 
2S. Recording accurately all observations such as measurements, ^ color 
changes, consistency, form, and, in living organisms, behavior* 

26* Making and rea'ding a manometer 
27* Proper use of the pH 

28* Dissection— use of dissecting needle, scissors, and scalps 
29* Filtration of an insoluble precipitate 
30* Paper chromatography 
31 * Urinalysis 

32* Blood count (white and red c^l) 

33. Differential white cell count 

3ii* Hemoglobin determination 

39. Blood typing (blood group and Rh factor) 

36* Bacterial culture methods 

37. Means of wrapping and sterilizing equipment 

38* Setting up an incubator 

39. Preparation of culture media 

UO. Serial dilution methods 

Ul* Centrifugation 
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Ordering materials and equipment 
1I3. Setting up an eaperiment after reading description 
l£. Discrimination and ability to substitute equipment and/or materials 
Reporting values in meaningful terms 
1*6. Proper way of lifting and ajdjusting a Bunsen burner 
U7. Correct way of beating a test tube or flask • 

Pouring of concentrated acid or base into water ^owly 
b9. Identification of contents of all storage bottles ^ label 
Maintenance of mechanical devices in good working order 

51 . Avoidance of unnecessary waste 

52. Proper disposal of waste materials- 

53. Adequate cleaning of materials and storage in proper place 
54* Reading an electric circuit diagram 

55. Wiring of electrical measuring instruments in a circuit— 
aiuneter, voltmeter, ohmetar ' 

56. Limiting load in a ..circuit to prevent blowing a fuse 

57 - Use of a transformer ^ 

58. Collection of products by displacement of water, air, distillation, 

and sublimation. 

59. Rrecautions to be followed to avoid laboratory accidents 

60. First aid measures for the laboratory 



English teacher an alnoaflinitlesa scope, and, 
j^ciously chosen, CM provide one of the most exciting ei^eriences in 
the j|»o-teclmca* fenglish class. Imagination's Other Flaca. edited 

“®^ent anthology of scientific poetiy and 
will stimulate the teacher to examine more famUiar sd.ections with 
M eye tward rdating the issues they pose to the world of science. 

Here aga», however, corrd^tion at aU times is not necessary nor 
desirable* 



S^ce the self-image of the student has to be bolstered constantly, 
he must never be made to feel that pre-tech is a watered-down course, and 
It IS, tnereiore, most advisable to choose someef the reading material 
ffom the books usually assigned to the respective grades* In spite 
of the unorthodox approach, therefore, the teacher will find that he 
can still touch a diversity of literary forms* 

Reading skills^ can easily be taught with material on scientific 
subjects* In addition to the suggested texts, current its'.is may be 
cuU^ from newspaper articles, periodicals, pan^hlets and scientific 
publications, as well as from a variety of textbooks* However, because 
of the nature of the students and the serious difficulties that may be 
presented by content, style, vocabulary, the teacher should feel free 
to edit material and eliminate passages or even entire selections* Such 
selections may be used to teach and drill various reading skills s 
skimming, scanning, finding the main idea, recognizing the method of 
paragraph development, recognizing purpose, etc* The teacher may find 
a reading skills workbook of considerable value in this area* Many 
excellent ones are avialable* 

A number of writing exercises may dev^op from these reading 
activities? precis, various types of paragraphs, paraphrasing, etc* 

Here the teacher has the opportunity to reinforc*:. the concepts and 
vocabulary taught in the technology* Miile the students are studying 
oxygen, for example, they may read about Lavoisier *s discovery of the 
nature of burning, and explain it in their own words* 

The oral contributions of these students cannot be ovor-en^hasized, 
for often those chosen for the pro-tech program may have, for aiQr . 
number of reasons, been very inarticulate in the traditional English 
class, and it is incumbent upon the pre-tech l^glish teacher to give 
the students a variety of speaking experiences that will enable them to 
develop the ability to express themselves with relative ease* It is 
especially in this field that the team approach can be best used* 

The science and math teachers should be encouraged to demand a high 
standard of spoken and written English in their contact idth the 
students* The ostablishncnt of common goals during the conference period 
can reinforce the direct learnings in the English class* 

Although much of the spelling, vocabulary and etymology taught in 
the course will grow directly out of the technology, a large proportion 
will evolve from the non-correlated literature, and the students* written 
work will pose the usual problems of grammar, spelling and punctuation* 
There has been no discussion of such formal elements since it is assumed 
that each English teacher will deal with this area according to the 
needs of the class* The use of films, records, TV and other mass 
media is especially desirable with students such as these* Lessons of 
this type should be introduced whenever suitable material, of a 
correlated or uncorrelated nature, presents itself* 
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It is recommended that the teacher read throng all pre-tcchnical 
material available since ideas from one technology 'may. be adapted to 
another. 

The basic objectives of the students will be: 

I. To improve devdcpmental reading skills. 

The English teacher should be prepared to . support devdopmental 
insturction in reading, this will serve as a guide to methodology for 
a developmental reading program to be cohducted in all cooperating 
subject areas to accomplish the foUoifing goals: 

A. Mathematics 

1 • Differentiating between general usage arid technical \isage 
of words' 

2. Differences between expository reading and technical reading 
as applied to a problem 

a) Reading for the main idea 

b) Reading for the sequence of ideas: outlining 

c) Reading creatively; inferring, drawing conclusions seeing 
relationships 

d) Reading of illustrations 

e) Differentiation between general Usage and technical usage 
of words 

f) Dividing a long involved sentence containing complex ideas 
into short sentences, each containiJig a simple idea. 

g) Elimination of non-essential facts from a problem. 

B. Science 

1. Differentiating technical terms from general usage 

2. Finding the main idea in a text; induce the main idea from 

! an eaqperiment 

3. Reading for Sequence or outline 

a) Table of contents 

b) Units and chapters 

c) .Kain topics and siibtopics within a chapter 

d) Outline of steps within a process 

e) Following an historical chain of events 

ri. Differentiation between descriptive words and limiting words ^ 
Perceiving relationships of one substance to others, qualifying 
that which is helpful from that which is harmful 

6. Reading for the structure of a paragraph 

a) Introductory phrases 

b) Relative importance of facts as gauged by the extent of 
the author *s discussion 

7. Making comparisons and associations with previous reading of 
factual information 

G. English 

1 . Non Fiction - Development of reading skills 

a) Vocabulary from context 

b) Extension of vocabulary skills through word families 

c) Word building 

d) Adjustment of reading speed and patterns of concentration 
to suit complexity of laatorial 

e) Reading for the main idea 
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f) 

g) 



i) 

2. Fiction 

a) 

b) 

# 

c) 

d) 

e) 



f) 



g) 



Oatlining 

Skinsning for < spcc^ic information 
Examining the structure of the material as a guide to . 
meaning: toxi, biography^ essay^ nevs stozy^ feature 
article^ editorial* 

Study shills in expositoxy reading (SQ3R ~ survey; 
question; read; review; recite) 

- Development of reading Slcills 
Vocabul^; use of Thesaurus and dictionary 
Vocabulary Arom context to be entered on index cards to 
become part of personal vocabulary list 
Derivi^ meaning irm. the structure; tjrpes of fiction^ 
novels short story^ poem> and, drama* . 

Figurative language 

Differentiation between plot and thane (show that in 
fiction incidents lead to the theme, idiereas in non- 
fiction facts lead to the main idea* 

Defining the purpose of the author 

1) Instruct 

2) Stir the emotions 

3) tftileash the imagination 
W Dev^op aesthetic values 

Formulate a point of view 

Relationship of all human beings with others of their 
kind, whether , real or fictional . 



II* To improve correctness .and fluency of written English* 
III, To speak- effectively before an audience. . 

IV* To extend cultural horizons* 

V* To develop skill in the use of reference tools* 
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mmMJm teaching hie-technical mummies 

Life in a technical and scientific world has increased the demand 
for more mathematics. Althov^h this is common knowledge, onr pupils 
constantly a^ us why we teach them the subject. It is hoped that this 
program will help to answer their questions. 

The program is an integrated one. Alsmot every lesson integrates 
arithmetic, algebra, geometry, and trigonometry. In addition, the 
program correOlatcs the mathematics materials, wherever possible, with 
the science and tech-lab needs. Therefore, the fundamental mathematical 
concepts will be interwoven into the scientific and technological materials 
of this course. This means that the sequence of topics is new and flexible 
The order of topics will be determined by the needs of the pupils in 
science and tech-lab. Wo hope that, from this interweaving, the pupils 
will be prepared with a workable knowledge of mathematics and that their 
interest will bo maintained by constant correlation and reinforcement. 

The development of a topic must be spiral. Tlie teacher imxst judge, 
based upon the composition of the class and upon the needs of the other 
disciplines, at what point to start a particular topic, how much review 
of the fundamentals in arithmetic is needed, and how far to pursue a 
topic at this time. Therefore the teacher is free to modify the time 
allotments, increase the amount of material suggested or delete some 
of the material. Daily conferences with the teachers of the other 
disciplines will determine the direction to follow at a particular 
time. 

To show how spiral development and spiral learning occur, we will 
take the topic of measurement as an example. The teachers of the vaxlous 
disciplines agreed that since technology cannot exist without measur^Giit, 
the first topic in every class should be measurement. Several 
suggestions are given as to how to begin the topic and how to proceed. 

From these early lessons it is desired that the pupils leam the 
differences between an G3^ct number and an approximate nuinber; that 
they realize that all measurement is approximate; that they know 
is meant by precision of measurement and the greatest possible error. 

Since an understanding of these single concepts is sufficient 
fortification, at this time, to use the instruments needed in the lab 
work, the topic, per sc, is tenporarily abandoned. However, instruments 
of measurcaient are used throughput the course. There will come a time 
in the term when tho teacher will have to return to the topic of measure- 
ment and teach, the meaning of relative error, percent of orroi', significant 
digits, etc. in this way, revicfij, reinforcement, and further learning 
will be introduced. 

Similarly, every topic in the math course will be introduced, as 
far as is possible, in connec*bion Wi*th the technical learnings, but 
will recur and may bo furthca? developed many times during the course. 
Materials for motivation and application should be drawn, wherever 
aj^ropriat.e, from the technology being studied.. In this way, we hope 
that mathematics may lose its strange and abstract character, and 
assume a practical reality in the lives of the students. 
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The teacher will note that in several cases, particularly in ^e 
12th Tear, portions of the curriculum are hon-correlated,. The mathematics 
teach^ has a dual task. Since a Qood proportion, if not all, of the 
students will attend a comnruinity college, they must be prepar^ to ^e • 
college levd. mathematics. Thus- certain topics have been ^eluded in 
the curriculum primarily for tMs purpose. Since several topics m 
biology require no mathcraa;tics, the teacher will be able to sandwich 
in the required topics as time goes on. 
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* indicates easy reading 



Objectives of 
OhiVl 

Ihe Scientific I^thod— I^asurement 



Uieory and practice .in the scientific method are develc^d in the 
student with their ®°^5®"^‘^‘^cientific attitudes and sldlls. 

Ihe concepts of precision and accuracy are learned in conjunction 
with the metric system and its conversion of tmits* 

In mathematics, measurement will be reviewed as the first unit 
of the 11th year. 

The teacher of English will find that the unit on vocations will 
carry over to ttiit II. 



SCIEHCE (Chemistiy) . . .. jggp 

miT I - BE SCIEHWFIC METHOD - MEAStREMENTS 

ihe Mgthod . 



To contrast the work of the alchem- 
ist with the work of the modern 
chemist 

To learn that the scientist uses 
an orderly pattern of thinking 
in solving problems which is 
called the scientific method 

To list and apply the steps of 
the scientific metliod to the 
solution of a problem 

To coii5)are and contrast hypoth- 
esis > theory^ and law 

To identify, list, and give ex- 
anples of scientific attitudes 

Laboratory Routines and Techniques 

OBJECTIVES 

To learn the following in a lab- 
oratory situation; 

a. the parts of a Bui: : :n burner 
and its operation 

b. glass bending— making dif- 
ferent angle bends 

c. fire polishing 

d. the making of glass equipment 
(pipettes, medicine droppers, 
etc.) 

e. filtration 

f . methods of collecting gases 
Measurements 

OBJECTIVES 

To write the names and conqparative 
values of units of the metric 
system (length, weight, volume, 
density) 

To solve conversion problems be- 
tween the metric system and 
the English system 

TO explain the difference between 
precision and accuracy 



ACTIVITIES 

1. Students read about Trevidan 

and Paracelsus .in .Crucibles . 

; ;; D:: 

2. Black .gox; E^eriment ^ 

Students use the stSps . of tha xl 

scientific method to find 
what objects are placed in 
a sealed box. 

3. ‘.*Methods of Science” - Exp.^ 

Weisbruch 

Students are asked to gather 
facts about a Bunsen burner 
and the height of a flask 
of water, tlien to analyze 
these facts and draw a con- 
clusion. 

k. Students identify the differences 
between hypothesis, theory, 
and law. 

5. Discuss the need for suspended 

judgment and an unbiased 
approach in solving a problem. 

6. The students will use the Ifeeker 

and classic Bunsen burner 
to familiarize themselves 
with its parts and operation. 

7. Students will manipulate glass 

tubing by cutting and bending 
to form different angle bends 
and fire polish the sharp 
edges of the glass. 

Exp. #1 Geffner— Exp. #2 Dorf 

8. Students will carry out peoper 

filtration techniques and 
learn how some gases may 
be collected by water dis- 
placement. 

9. Students will investigate the 

idea that modern chemistry 
and science are founded on 
precis ei accurate measure- 
nonts of various fundamental 
properties. Exp. #1, Dorf— 
Exp. Geffner— Eap. K 
Weisbruch 
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OBJECTIVES 

To use the follGwing measuring 
devices: 

a. a meter stick to the nearest 

_ _ r ^ 

mm* 

ba a triple beam balance to the 
nearest hundreth of ^ gram. 

c>j: a. gfA(h»ted cylinder to the 
M^est half milliliter, 
d. a thermometer to the neax*est 
half degree. 
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the nearest hundreth of a ' * 
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Students id.ll operate....^^^ 
beam balanceiahd ^ 
record different chins jto. ... . 
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MAIHEMATICS. 

UNIT I - SCIENTIFIC IIBTOOD AND I^ASUREMENT 



Uth Year 



TOPICS 

Linear measurement 
Metric system 
English system 
Chit conversions 

Precision and Accuracy of Measure 
ment 

Rounding off numbers 
Significant digits 
Relative error 
Review of percent^e 



OBJECTIVES 

To use standard \riits of length 
and other measurable quantities 

To use various inst^’uments of 
measurement with the proper degree 
of precision. 

To express the degree to which any 
measurement is an approximation. 

To convert from one system of measure- 
ment to another. 

To describe the development of dif- 
ferent systems of measurement and 
of standardised \mits, 

To manipulate fractions and decimals 
for the purpose of converting units 
within one system. 

TO decide when a digit in a number 
is significant. 

To determine the relative precision 
of measured numbers by counting 
significant digits and by subse- 
quent confutation. 






Suggested activities in mtheinatics • Dhit 1 - 11th Year - Maasureinent 

Note: If the class requires extensive review of the fundamental conc^ts 
of neasurementj refer to the suggested introductory materials idiich 
appear in the mathematics section of the Pre-tech engineering unit on • 
Msasurement. Applications should be. drawn from Ihe medic^ field as 
far as possible* 

A* Measurement of length 

Measure objects with instruments which have gradually increasing pre- 
cision, in both the English and metric systems, 
gxanple: A machinist uses a steel rule with units of l/oU”. A 
micrometer is used to the nearest l/lOOO**. 

B. Conversions of units 

Brill oh converting a measurement expressed in meters to mipimeters, 
centimeters, or to kilometers. Student should become proficient 
in handling the decimal point and in doing conversions rapidly. 



C. Rounding off numbers 



Exanple: A steel rod is 11.67283 meters long. Xihatwill .be the 
measurement ..of this rod if the measuring instrument is 
precise to the nearest meter? Do the same for nearest hun- 
redth and nearest thousandth. 



Example ; A scientist finds that a length of pipe is l*l6 meters. 

iWch of the following could not be the actual lerigth 

of the pipe? * . ^ ^ o, 

a) ia6.35 b) hl5.li2 c) 10.5.77 d) 106.3U e) 106.81 



Develop the .pcxnc^t that any measurement results in an approximate 
number. t^th a range of possible values. Ibis cwicept is c^led 
"range of error." Ihus the liumber; "i 06 " beans, "at least 105*5 
but less than lOd.S. ’-’ Drill in determining the range of possible 
values for various measurements expressed to varying degrees of 
precision. 



D. Significant digits 

Do some conversions in which zeros will appear or disappear accord- 
ing to tho choico of tho unit# Defino ths tem **significflnt digit** 
as a digit resulting from the measurement and not from the choice 
of unit. Do practice in counting the nuxnber of significant digits 
and locating the first or last significant digit. Bxe place value 
of the last significant digit dan be called the "precision unit" 
and ranges of error can now be determined. 

Exarale: Bind the range of error for a measurement of U5,200 meters, 
tlie last significant digit is the 2. !Bie precision 
is **nearest‘'hundred meters". The razige of error is lip^lpO 
to U5,2U9 meters. 

B, Relative precision of a measurement 



Develpp the concept that precision of measurement depends not only 
on the range of error but on the actual size of the measurement. If 
two objects are each weighed to the nearest milligram, the larger weight 



is more precise. Since we are relating the precision to the absolute 
magnitude of the measurement, this Is called the "relative precision," 
and it is confuted (and e;q)ressed) as a percentage of the measurement. 
The con^jutation should take the following form: 

Find the relative precision of a measurement of h$,200 meters. 

Last significant digit: 2 in 100* s place 

Precision unit: 100 meters 

Ifeximum error: $0 meters (always half of the P.U.) 

Relative error: 50 v ino^ . 

C572^ 

A review of percentage con 5 )utations may very well be necessary here. 

F. (Optional) Confutations of precision on measurements in. non-decimal 
form. 

Students should be given practice in using a protractor to measure 
angles and in performing precise calculations on measurements (supplied 
to them) such as 32®20* or 5S°2li* • In each case the numbers should be 
converted to a single unit (either to minutes or to degrees and decimal 
parts of a degree) so that the number of significant digits can be 
readily detexmined. Measurements of feet and inches or pounds and 
ounces can also be used. 






ENGLISH • • 

UNIT I - SCIENTIPIC MEIHOD m MEASUREMENT 



11th Tear 



OBJECTIVES activities 

.♦» . ' * • ’ 

Reading and study . _ .... 

To use te:rt-booK efficiently Introduction to technology text-hook 

TO locate index, table of contents V and mathematics text-book 

study aids, etc* ‘ . 

TO adjust reading speed to suit 
conplexity of material 
To use structure as an* aid to under- 
standing 



Ifriting and technical EngHsh 
To write a sSnple scientific report 
To review or introduce library skills 
To write a form business letter 
TO review the form for"‘an essay 



Vocabulary and word study 
To recognize Greek and latin nuniber 
prefixes 

To recognize new words using them 



Suggested material (inductive and 
deductive paragraphs follows) 
*Suggested material (‘Vocations”) 
folloiis. 

Suggested form for scientific report 
follows * 

W*iting for infomatibh on job 
opportunities - (Addresses' and 
sample letter follow) 

Evaluation of English course to 
date and hopes for future 



Suggested material follows* 

•xEach issue of Senior Science contains 
a crossword puzzle using scientific 
words* 



Oral English 

TO discuss the aims and requirements 
of the pre-technical course 
To inprove listening 



Literature and enrichment 
To relate details to j^ormi a main 
idea or a theme 

To use science as a focus for read- 
ing 



Elicit purpose and standard of course* 
Interview former pre-tech students* 
Guest speakers (Suggested material 
follows*) 

Stress factu^ information (scientific 
attldude) 



^than Frome (A different non-cor- 
reiated book may be substituted* ) 
Crucibles, Chapter 1 



vindicates continuing activity* To avoid repetition, only one mention 
will be made of such activities* 



KNBLISH 
UNIT I - II 



11th Year 




vocations Obit 



Aims ; To cifurify the piaj^pose of the. pre-technical cpurse. 

TO introduce a variety of activities and skills idiich 



throughout the course. 

To get to know, each other?,- 



will he used 



Lesson I 4 Vtoat is this coiarse? 



What do you e 3 q>ect? 

i^^t will we learn that is Afferent from regular classes? 

What is the same? 

How will the subject. matter;.».be decided? 

How can we find out n^at we need? (In addition to material 
students may find from research, .(a- list, of addresses 
is included in the si^jpleraentaryL.n^teri^s ) 

Assignment ; list as many ways of finding this out as you can. 



VJhat questions do we want answered? .. . 

Job titles. 

Meaning of each title (work done) 

ITaining 

Employers 

Other sources suggested. 

VIhat did you learn which has special interest to you n.qw or 
in the future? 

Assignment : . Use Community College brochures to answer these 
questions....- Sets will be-.=sent by the local community 



VJhere to look next? 

Library— books— *371. U and reference magazine articles, RGELj 
vocational file; panphlet file 5 Dictionary of Occupational 
Titles 

Assignment: (Allow several days) 

Using card catalog. Reader* s Guide, vocational file, phaiq>hlet 
file, locate 3 different kinds of material of use to us. 

Sldm each. 

For each, supply in your reports 

Title, author or source 

Answers found to questions above 

Evaluation — In what ways is this piece of material useful 
to your classmates? 

This is a formal report showing your best work. 



Lesson 2. List findings. 



college oh request 



Lesson 3« Summarize findings 



• 4^8 



Lesson h* Review card catalog and Reader ^s Giiide . 

T'Jhat headings will you look uncbr? 

Ifeterial supplied by library. 

Assignment: Book report- -R^d a book (fiction or non-fiction) 
which will help give iis an idea of the kind of work we are 
preparing for. .. .Allow ample tinie. Report may be' wrliten 
. .or oraXi'": '■ 

1 

Lesson Bring samples of the materials available to class. 

How to evaluate your material. 

1. Note date (e.g. salaries change) .Ji, 

2. Note limitations (e.g. for women) ' 

3* Note degree of completeness (no. of pp., ch^ts^ illustra- 
tionsp etc.) 

h. Note additional^ sources mentioned. ' ' ^ - 

Lesson 6. Letter witing for material to sources located. 
r?each business letter. ' • 

r orm letter to be produced some to be mailed. 

. , \ ■■ i-- ' 

Lesson 7> Preparing for a class visit. 

1. Ttet to observe. .• 

2. Suitable questions to ask. 

3. Reporting on the visit — conposition form. ' 

Sub-topics suggested. ' 

k* Best reports to be submitted to school newspaper. 

Lesson 8. Group visits (if possible). 

.I'w ;Same as above.; 

2. Same as above. 

3. Oral report — panel. 

Lesson 9. S*:0.f«'^valuation lEtest from Grace Paul, Your Future in MBdical 
Technology, p. 155» ' ' 
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Sample Form Letter 



Blgjh School 



Street Address _ _ 

City, State 

Date 



Dear Sir: 

I am a member of the Pre Medical Technical course at 

High School. We are preparing for medical careers 
in tliie course which will enable us to start our training in hi^ 
school and continue on through community college. 

Since oui* study is involved with medicine, it was suggested to 
us by our teacher that we write to you for any possible information 
which can help us in our studies. We would be interested in notes or 
pqwp hiflf.flj and would welcome a guest speaker who mi^t come to answer 
our questions about work in this fi^d. 

Thank you for your cooperation. 

Yours truly. 



Pre Technical Class 
(c/o Teacher) 



ENQUSH 
UNIT I 



11th Year 



•i^Ow 



SOtECBS FOR VOCATIONAL STUDY 

During the eleventh and tweifth years, the students, should he eaqposed 
to a variety of experiences idiich will enable them to esplore vocational 
possibilities. Ihe following materials are directed to this purpose. 

Trips should be a team activity. 

1. Trips, some as a class or half class, some in s m all groins, can be 

arranged to visit- thc-tfoUowing-ostablibhitlcntsi j 

Hospitals: Mt. Sinai, for instance, offers a trip which includes 
a tour and two films. Small grotp visits to hospital lab- 
oratories are possible. 

Private laboratories, trade unioii health centers 
City departrtents : Health, Police Acadeny 
Community colleges and nursing schools 
Brooldiaven National Laboratory. 

2. Some industrial plants offer useful tzdps. Each school library con- 
tains a listing entitled «New York at W>rk»* which includes suggestions, 
but there are many other possibilities available to the resourceful team. 

3. The New York City Department of Commerce and Industrial Development, 
liX$ Ifedison Avenue, New York 10017, publishes periodically a list of 
conventions scheduled for the Coliseum. The teacher may select those 
applicable to the course and write for student tickets. Each school will 
receive several pairs. 

U. Explore the possiblity of establishing a relationship with a local 
hospital to open vg opportunities for students to do volunteer work, 
eventually graduating to a paid position. 

5. Speakers may be invited. They may be recimted from industry, fi:om 
the school faculty, ffora alumni, from the comrmmity colleges, and among 
friends and relatives of the students. Employment, college and guidance 
counselors may also be invited. 

6. Students may use form letters to write for the following: 

’•What is a Medical Technologist” Uie tJ)john Company, Box 831, Kalamazoo, 
I&ch# 

«The Profession of Medical Technology” Registry of Medical Technologists, 

Box liU, Muncie, Ind. ^ * 

”You are Invited to be a Dental Assistant” American Dental Assistants 
Association, 1|10 Pirct National Bank Building, La Porte, Hid. 
"Careers for T'^bmen as Technicians" U.S. Department of Labor (Wbmen*s 

Bureau Bulletin 282) available for 20^ from the Superintendent 
of Documents 



laectrocardi^^aph 

technician 



(foerate the machine ‘K.S* (with background 
that is used to diagrib^^iin physical sciences) 

heart disease 'and re- » • * • plus 3-^ inoa*. .o^ s^p.er.- 

cdrd progress training on theiojgrrjg; 

with heart conditionisi' job. Ax^QTic3X^3^p%%^:ir:±. 

‘•-•'■'■“••Assn. 



Electroehcepho- 
graph technician 









Operate the ♦ instrinnent H.S • . (wi^, ^terest an 

that records' braiii- : . electricity) plus 3^0 ; j.. 

d-ilmonths on-the-job tra^,.f 
• :x‘ ing • American Hospit^j^ 

■ Assn. 



waves. 



. t 



Histologic 

technician 


Cuts and stain tissues 
for examination under 
microscope. 


H.S-. plus 1 yr. siper- 
vised training in a 
clinical pathology 
lab. American Society 
of Clinical Pathologists, 

.Box.2$^I*».l!l^uce^,Ind. 

h8392 • S:-i,c 


Inhalation 

therapist 

» 


Administers oxygen 
to patients, checks and 
maintains equipment 
: and supplies. 


H.S. plus 9 m*:s. of 
AMA approved courses 
and supervised on-the- 
job training. American 
Hospital Assn. 


Laboratory 

helper 


- . » f . . 

Care for lab plants, 
animals and c<“’iipment. 
Costodial work. 


No special training 
requirements. Local 
labs. 


Laboratory 

technician 


. . . • ' - i., ... ‘N 

Helps doctors and : : 
scientists by- carrying . 
out routine chemical' . . v£ 
and physical tests.j 
setting up equipment 
and recording results 
of tests and e:q>eriments, 


H.S. (with science and. 
math background and 
preferably one year or 
two of college work or 
graduation from an 
approved technical in- 
, stitute or junior 
college. National Com- 
mttee for Careers in 




A « 


Medical Technology, l!Sbl 
New Hanpshire Ave. 

N.W., T:gi.shington, D.C. 

20036. 



Licensed pro- 
fessional nurse 
(Diploma Pro- 
gram) 



duty nursing, 



offered by hospitals. 
National Lsarjue for 
. Nursing Cppnittee of 
Careers 5 10 Columbps 
Circle, New York, N.i.:'.; 
10019. 



r*' n."*’- 



Licensed 
Professional 
Nurse (Associate 
Degree) 



General and 
private duty 
nursing. 



H.S. plus 2 yr. 
Associate Degree 
program in a junior 
or community college. 
Same as above. 



Licensed Practical 
Nurse 



Medical Assistant 
and Secretary 



Work with doctors 
and professional 
nurses to provide 
bedside and home 
care to patients. 
Many housekeeping 
tasks involved. 



K.S. diploma not 
' usually required. 12 mos. 
state approved course 
offered by many hospitals^ 
community agencies^ 
junior and community 
colleges^ vocational 
schools. 



Work within doctors 
offices making 
appointments and 
performing other 
clerical duties i 
Help prepare patients 
for examinations 
(weighs measure) 
take cars of equip- 
ment. 



H.S. with background of 
clerical training is 
helpful. Some junior 
colleges offer training. 
Amezlcan Assn, of 
Medical Assistants Inc. 
^10 N. Dearborn St. 
Chicago, 111. 60610 



Medical record 
technician 



Help maintain 
accurate and 
complete records on 
all patients from 
check in to chedc 
out. 



H.S. .plus 9-12 mos. of 
study at an approved 
hospital school or junior 
college . 

American Assn, of Medical 
Record Librarians 
8U0 N. Lalce Shore Dr. 
Chicago, 111. 60611 



Nurse's Aide, 

Orderly, 

Attendant 






Housekeeping duties H.S. diploma not 

and routine care of required. Learn on the 
patients. job in hospital and 

clinics . 

American Hospital Assn. 



Specialize in 
helping children 
and adults over- 
come crossed eyes 
throu^ exercises. 



2 yrs. of college plus 
1 yr. in a school 
offering courses in this 
specialty. Or 10 to 12 
mos. of on-the-job 
training luider a special 
certified orthoptist 
plus 2 mos* of a special 
course offered by the 
American Orthoptic 
Council. 

American Orthoptic 
Council 

4200 N. Woodward Ave. 
Royal Oak, Mich. 48072 



-eit- 

Qrthoptist and Work closely with doctors * H.Sj» plus h yrs. of' on- 

prosthetist and ther^ists to design the -job apprenticeship. 

" -and fit braces (*0jE*thC{)tt5t Should have high school 
• and artifical liribS background of science 

prosthetist) and shopwork. Anerican 

Orthoptic and Prosthe- 
tics Assn, 919 Eighteenth 
St. N.W., Suite 130 , 

' Washington, D.C. 



Radiation monitor Help professionals ini 
and technician. • work involving fallout 

. measurement and other 
specialties in radio- 
logical health. 



H.S. (with strong 
science background) 
plus on-the-job training 
or apprenticeship 
program. College degree 
needed for advancement. 
Division of Labor 
Relations, tJ.S. Atomic 
Energy Commission, 
Washington, D.C. 206h^. 



8. Vocational guidance material with which the teacher should be 
familiar. 

Job Guide for Young Workers in New York City, New York State Department 
6t Labor, Division of En 5 >ioyraeht, 370 Seventh Avenue, New York City • 
Career Guide for Demand Occupations, U.S. Department of Labor, Office 
of PuBlications, ili Ninth Avenue, New York City 
Occupational Outlook Handbook, U.S. Depai’tment of Labor, Bureau of 
LabS* si»i>isliTc^ Revised every two yeafs, this is one of the best 
sources of information on careers. The school libraxy probably tes it. 
Dicti»»ayy of Occupational Titles, Third edition, Mhrpower Administration, 
U.S. Department of Labor, Washington, D.C. 



ENOUSH 
UNIT I 



ETM)LOGY OP V3DRDS 


USED IN ras UNIT ON MBAStREMENT 


LATIN 


GREEK 


ENGLISH 


EXAMPLES 


uni- 


mono- 


one 


unity, unicellular, monocle, 
monologue, unite, unify, 
monoplane, monopoly, monaural, 
unilateral 


du(o) 


bi- 


two 


duet, diQ)licate, biped, 
biennial, binocular 


tri- 


tri- 

• 


three 


triplets, triplicate, triennial, 
trisect, trinity, triangle, 
trigonometry 


quad(rl) 


tetra- 


four 


• 

quadruplet, quadrant, quad- 
rangle, quadruplicate, quad- 
ri^ed, tetraethyl, tetrachloride 


quin(que) 


penta- 


five 


quintuplets, quintet, pentagon, 
pentoxide, pentadactyl 


sex- 


hex- 


six 


sextet, sextant, sexagenarian, 
hejcagon, hexapod 


sept (en) 


hept- 


seven 


September, septuagerarian, 
septangular, heptagon 


octo- 


octa- 


eight 


octet, octagon, octave, CXJt- 
ober, octopus 


non(a) 


nov{cm) 


nine 


November, novena 


decern, decl(m) 


dec(a) 


ten 


decade, decimate, decimal, 
decasyllabic 


cent(i) 


hecto- 


one hundred 


centipede, century, per cent, 
centimeter, centigrade, .* 
hectograph, hectogram 


inill(e) 


inilli-kilo 


one thousand 


million, millipede, milligram, 
millimetre, millilitre, 
kilogram 



ENOLISH 
UNIT I 



nth Year 






!pEST MfliTEItlAL ON EroDLOGY 
AND VOCABULARY 



Ohe following coi^leticn test requires you to show yow knowledge of the 
number prefixes. 

1) Quadruplex telegrflq)hy involves messages over one wire at 

the same time. 

2) Disease decimated the population . (Literally, destroyed one 

3) After Caesar *s death, Rome was ruled by a uravirate, or 

three men. 

li) A word of eight syllables is octosynabic, while one like ges is 



oynabic. 



5 ) 

6 ) 

7 ) 

8 ) 

9 ) 

10 ) 



The Pentagon in Tfe.shington was so named because it has . 

A minipede has t imes as many legs as a centipede. 

Tetraethyl contains • parts of ethyl. 

The sextet from the opera **Lucia di Lamemoor” requires 

sin^rs. 

Because he is a tvTo-footed creature, man is classed as a _ 



sides. 



ped. 



If one divides an .angle into three parts, one 



sects it. 



UJIT I 



How to Report oh an Experiment 

A- ‘>Whats“— describe procedure (stress accuracy) 

B- »»Whys'*— discussion of accepted hypothesis or new hypothesis 
C- Conclusions— what I have learned 



o 

ERIC 



-^ 8 ^ ■ 



Inductive and Deductive Paragraphs 



Instructions: Reach each pai'agraph carefully. IKiderline the topic 
sentence. 



Iv Everything went wrong for m in school. They said I was— well, 

not exactly arrogant, but that I knew ^ own mind too well, that I 
wouldn’t learn, and that I was unrelaxdd^ that ih all the more ath- 
letic activities of the drama school I was stiff and unbending and 
hopeless. father then got into a really dii^usted mood with 
me; how on earth was I to be launched into the world? I coxildn’t 
read or write or spell. I couldn’t act. 



II. Lou played despite colds. He played despite fevers. He played 
so doubled over with lumbago that it was impossible for him to 
straighten up; and bent over at the plate, he still got himself a 
single. One year he fractured a toe. Another time, knocked 
unconscious by a wild pitch, he suffered a concussion that would 
have hospitalized the average man for two weeks. He was at his position 
the next day— and collected four hits. V^n, late in his career, 
his hands were X-rayed, the doctors found seventeen fractures that 
had healed by themselves. He had broken every finger on both 
hands— some of them twice— and hadn’t even mentioned the fact to 
anyone. No matter what, Lou played on. 



Deduction 

general 




particular 



Induction - scientific 

method 




general 



General - that which applies to the majority or that which is the rule. 



Particular - 1. Things that are done or that exist. (Fact) 

2. Specimen, sajiq>le or parallel. (Exan^le) 

3. A brief story (Incident) 

ii. Reasons offered for or against the general (Argument) - 
may be supported by 1,2 or 3* 



The general is termed the topic sentence. 
Fill in the correct choice. 



1. Paragraph I is organized by the method. 

(inductive, deductive) 

2. Paragraph II is organized by the 

(inducilve, ^echictive; 



method. 



(Energy and th© Structure of Matter) . 

< • „ • * 

The i^ysical and chemical propertioe of matter a^ro viewed 
through the use of the Atomic model. The atomic asn^ols ^ 
periodic trends are mastered for the dements (1-20). 

The concept ot energy is learned and developed throu^ 
various energy transformations. Energy can then be rdated 
to natter by the conversion fozmulaj E«toc^. 

The student phenomenologically learns the properties 
in which physical and chemical changes are differentiable. 



. NOTE: 

0 ***^“*^ 

It is highly recommended that bonding types be studi^ at 
this point. (Semi -quantitative rules for the recognitoon and 
differentiation of non-polar, polar, and ionic bonds by 
^N*S could be developed at this time for enrichment.) 

The students will learn the computational techniques of 
stahdaM notation, logarithms, and slide rule methods in 
the mathematics class. 

■ The atudoits will study? newspaper writing. They will 
consider accuracy in following written directional and 
they win differentiate between subjective and objective 
information. 



11 th Tear 



- 60 * 



SdEKCE (Chemlstiy) 

UNIT II «» EIMQY & THE STRUCTURE OF MATTEft 




OBJECTIVES . ACTIVITIES 



To Identify and list the formS; If 
of energy: 
a* potential 

b. kinetic ; v . 

e* chemical' 

d. ^ectrical 
e». mechanical.. 

f. radiant .1 

g, nuclear 

To recognize- and clasfl|l^ the • 2 • 

transfromation of en^gy ^ . 
from one form to another: 
a. chemical to radiant 3« 

b« chemical to electrical 

c. mechanical to electrical. 

. * . • 

To eonqpare the r^ationships be- ' 
tween various forms of energy 
and work: (formula relation* 
ships may be developed). 

MATTER 

OBJECTIVES 6. 

To distinguish between the 
• physical and. chemical 
properties! of matter 

To compare the three states of 
matter applying the Kinetic 
Kolecvdar Theory 



Identify the differ^t forms of 
energy by laboratory woxkf and 
audio visual nAds demonstrationf 
and discussion* 
a* E]cp. #U* Dorf 
b* Bilai "Energy and Its 

Transformation” (BAVI FILM) 
^ 'c» Demonstration: Drop of 

ivkit in hot and cold water* 

Film: "What Things are Made of: 
(BAVI) 

Filmstrip: ^’Kinetic Molecular 

Theory” 

Separating liLxtures 

Emo* ^* Me Gill. 

Exp* (^3 Oeffner . 

- Physical and Chemlcdl Changes 

Exp, f7. He Q1H. 

Eacp* te* Dorf* 

* I 

”The Law of Conservation of 
. liatter’? ‘ 

• Eacp*' ^6* Weisbruch * 



To classify substances as element 
compounds^ or mixtures 

To identify with and without 
laboratory techniques f types 
of substances and the!}.* 
characteristics 

To compare and contrast physical 
and chemical changes 

To determine that all changes of 
matter are governed by the law 
of the conservation of matter* 



SCIBMCE (Chemistry) 
UNIT il (continued) 



nth Year 



4 



Classification of Elements 



OBJECttVES 

To identify and write the symbols 
of the comnion elements (1-20). 

To tmderstand tha.t the valexxce can 
be considered the combing 
power of atoms and ira^pals*' , 

To compare and contrast the k^ds. 
of elements, and where they are 
found in the periC^c table* 

To write and identify sin?>le form- 
ulas and formulas confining . . 
radicals. 



ACTIVITIES 

7. Show the various elements and 
have students place them in the 
proper sectioiw* of the periodic 
chart. 

Filmstrip: ”15ie Periodic Table” 

Chemofilra: “Bie Chemical Families” 

8. Calculate formulas from the valences 
of the symbols by the addition 

of signed numbers* 

9. a) Bxp. 35 and 36 M.C.A. (prop- 
.ertiee> of ..metals and non-metals) 

b) Ejqp. #3 Chemical study manual 
(M.P. determimtions) 



mmmics 

UNIT II " ETOGY AND THS STRUCTURE OF MATTER 



11th Year 



TOPICS 

Meaning of Standard notation 

laws of ejqponents 

Zero and negative ' 
esq^nmts 

lifting numbers 

Operations in Standard 
notation 

Moltiplication and 
division 

' ' * . • 

Review of operations with 
signed numbers 

* f * • 

Squaring and finding 
square root 

Fractional eacponents 

Logarithms 

Using tables 

Characteristics 

Interpolation 

Multiplication 

Plotting on semi-log paper 

Division 

Slide rule 

Finding numbers 

Multiplicaiion and 
division 

Squares and roots 

Using logarithms 
Using slide rule 



OBJECnVES 



To convert numbers from decimal to 
st^daid form and vice versa. 

To handle negative and sero powers 
of numbers. 

To mditiipiy,!and divide numbm in 
standard fbra^ adjusting result wh^ 
it is in non-standard form. 

T6 be able to square numbers in 
standard form. 

To iake CKiuard roots of numbers in 
standard form^ with proper adjust-' 
ment of exponent idien an odd number. 

To know and be able to apply the 
definitions of fractional exponents. 

To determine the characteristics of 
nunib^s msitally and find mantissas 
of numbers with four significant 
figures. 

To find logarithms of numbers with 
four significant figures. 

To use logarithms to make careful^ 
$ystematics computations involving 
multiplication^ division, raising to 
powers and taking roots. 

To read the slide rule to three- 
digit precision. 

To use the slide rule for ciQ.cula- 
tions on numbers similar to those of 
logarithms, but with three**digit 
outers. 






SUGGESTED AGTIVITIBS IN . MTHEc'KlTICS - Mlf II 

1, Review of Sasic Iiava of Eatpbncnts 

Practice evaluating sii^ie^ex^essions such as 5^, 10^, 3*h? $ etc# 
Apply the laws for bpe^atiohs.pn iwwer^ the same base to 
multiplication, division, raiding to a power, and taking square 

Practice evaluating oqpresaions such as 2x^ • 5x2 Md (33p)|| 
make clear the difference in operating on the coefficent ana 
operating on the ejqponent. i!his wiU be necessary for the woric on 

standard notation# ' , 

• j. ■ ‘ “ 

t* 

2. Standard Notation 

Practice ci^Anging nunbers* standard form# . The part of ^e 
number which has the significant digits should be referred to as 
the coefficient. The power, of ten can be called ^ 
characteristic at tWs titue, preparing for the work on 
logarithms. ^ ' 

Practice multiplying numbers in standard form, J*® 

products will not be in correct standard form and tnxs wiii 
introduce the technique of cpsprecting the form 
Ex. (5.U X to3) X (6.5 X Ip5) • 35.1 x 10® 3.51 x 10^ 

The division of nuuibers can be practiced at this time, 
the coefficient in the numerator is larger than the coeffic^nt in 
the denominator, the division can be done two ways. The ^vision 
can be performed "as is” and the result corrected to standard form; 
the division can be pwformed by modifying the form, of the 
numerator ahd 'Uien dividing. 

Ess Mvidet 3.6 X 10^ - 36 X IpS - 6.0 x 1o3 . 

6.0 X W 6.0 X io? 

The second technique is suggested as a preparation operation 

of taking square root, whofe a modified sta n d ar d fonn will be 
necessaiy . 

Practice finding squares of numbers in standard form. Enough cases 
should be taken so lhat students observe that the exponent ttet 
results from the squaring (before any correction of the form} is 
always ev^. Students can now be shown how to take square root. 
Problems should be limited to those ^ch can be solved with 
the aid of a table of square roots. 

Ex. Find the square roots of 6.5 x 107 

)/6.5 X • X65 X 10^ ^ « 8.06 X 10^ 

3. Fractional Exponents 

Evaluate eoepressions with fractional eaqponents. ll&e up some 
small tables fo powers of 2: 2°, 2*3, 2^, etc. and of powers 
of ten: 10^, 10*25, etc. Perform some simple coaqmtations 

using these tables. 






U. Logarithmic and Slide Rule 

• • 

It is suggested that and slide rule 

operations csoncurrently* ••••. j 

Students learn to use the.. tsible.*of:..wantissas wd find 
logarit^ of numbers..* 4t-thi? tine, th^.leam ^ read the 
L scale on the sXide rule and then the D scale# Since Ae L scale 
is linear, students find this thp easiest, to read. .. Since the 
D scale is not linear, andf ths.i^ings change, at various poin^, 
considerable practice is '.req^rj^- .before students c an find numbers 
on it and read a given number properly.. The most consnon error 
is in misroading the smallest divisions in the region between 
2 and U, where eacl- division is read as a 2.- Also, students 
have difficully in hr 'dling the numb^s on the extreme left of too 

D scale, /idiere. there a??e digits provided. It is suggested 

that the students. mark;, .‘^h^r;j9l^e rules with .l.l, 1.2, 

1 j 6*fcCe , • ■ * i » « 

Students next learn to multipjy numbers usi^.: 

A) Tables of mantissas and hand computation by logarithms. 

B) computetion but with mantissas, found on the L scale 

of the rule. ; •.**..* 

C) Direct computation , on the slide, rule.; 




analogy with. the. correction procedures used ^n the w;ork on 
standard, notation. 

Students learn tao divide numbers in the seme fashion. In the 
ease of dtvi^.on, the correction procedures, imist be applied tAi&i 
the answer is found at the aright index.. Students-, shquld associate 
some form of correction procedure with the use of the right 
index in both multiplication ai^ division. 

* t 

Studmits can practice finding squares of numbers using 
’ Standard ‘form .and the A and B scales. Students must -read the 
two'rhdlves of the A and B scales differently, -^uare roots 
can be done in the same manner as in the work , on standard 
notation, but now a table of square roots is no longer 
necessary. . 



s 




o 

ERIC 



SUGGESTED ACTIVITIES IH HATHE21 ATICS » MT II ... 

$, a) Practice writing numbers first in forms such as: 

103#778U and io^*7UU6-10 and writing logarithms of 
numbers that involve an interpolation. 

b) Hot powers various sumbers on ordinary graph pap^ ^ 

obtain an exponential curve and on. semi-log paper to obtain a 
straight line# 

c) Use semi-log graidi paper for simple, najltiplications of 
numbers. (Use compass or ruler to add. distances.) 

d) Multiply and divide number- using logarithms. Neatness and 
care in setting up calculations shoiiLd be stressed. 

• • • • 

' e) Evaulate formulas from scieace by use of logarithms. 

%ntnp iA> The volume of a gas is given by the formula. 

V « uRT/P Find the volume if n • 3.55^ ^ 



6. a) Practice in finding numbers on the C and D scales^ in the 
same way ’ as rxu]]d)er8 were plotted on semi-log- paper# 

b) Mcatiply and divide numbers on the sUde rule, so ttot 

students can handle products that go off 

procedure is to siw scientific notation and apfOy methods 

indicated. 

e.g. Find 6,ShO / 855 

6.51iO « 6.5k » 103 - » lo| -7.65*10°, •- 7.65 

r.55 * . 8.55 X 10^ 

o) Use the sUde nile to check aU calculations using logarithms. 

d) Solve problems such ast If 650 of ^ ore c^tata 

lipo gxums of’ iron, how nwch wilX he obtained from 7 

tons? 

IgmCTSES: ^ 

1 . Tott are told that there are approximate 

a tuberculoais culture. Write the nuntoer of bacilli in long 
• form.' C an you express the number in worto? j xv ^ 

2. Suppose an average individual 

each covers an area of 1 .29x10 sq. ® 

covered by all the blood cells in sq. mmj in sq. meters. 

3. How many sq. mm. * one sq. meter ?5 One sq. cm. 

U. Nhat is the shape of one cu. mm?| One cu. cm? 

5. How many cu. mm. ■ 1 cu* cm.? 

6. If th^ are about 5x10® red corpuscles / cu. mm. of blood 
in the human male, how many corpuscles are there in one 

cubic cm. of blood? 
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- "OTSOY AHD the STTlUC^E Oi' MTTER " 



11th Year 



OBJECTIVES ACTIVITIES 

and study See materials 

To mite and follow directions. - . * . vv 

writing and technical EngOi^ 

To 'liri^te directions 

To write a business letter . ' . . • 

To write brief reports " - • 

To analyse types .of newspaper 
articles on the basis of‘* 
structure* ' . . .* • 



Vocabulary and word study 
Tp learn useful prefixes 
reG^ted to science 
To learn new words * * 

To practice using dictionary 

Oral BagHsh 
To listen analytically 
To take notes tvm a talk 
To give^an oral report »• 

‘ .f. ^ V . • ’ . • 

Lit^ture and enrichnieat 
To elicit details in support of 
a. conparison 

To recognize the forces which 
determine an ^dividual *s 
cobrse of action * 



antlr endo- exo- 

hetero- • • homo- iso- 

macro- micro- poly- 

•fie- ' retro- syn- (?ym-) 

Exercises for listening skills 
Guesta speakers 
Audio-Visual Aides 

Crucibles* .chapter on Dalton 
The Old Ifan and .the Sea^ or 
other non-correilated literature 



Note on Pre-tech newspaper: 

- r 

Where feasible, the Pre-tech newspaper can be an 
both the eleventh and twelfth year classes. It.calls upon some 
of the students* hobbies and skills.--typing, photogiaph^^ 
drawing, as wdLl as writing. Hi^ standards of correctness in 
»jritten English are motivated by the lure of pubUcation. 
Cooperative efforts can be encouraged. The prestige of the course 
in the school and comaunity will be increased. 

*•*,* *'•*»» 1 .' * •' 

Students tray also contribute articles about . 

activities to the school and local newspapers. Ttos is possible 
even when the Pre-tech newspaper may not be practicable. 

Suggested work sheet folloiis.. 



ENGLISH - 
mT II 



11th Year 



Followinff Directions 

Aims : to read accuratd.y 
to write accorat^y 

In what situations is it ^ortant to follow directions care-p 
fully? 

FOIiOtaNG DIHECTIONS • 

TIME TEST — (5 MNOTBS) 

1. Read everything before doing anyiMng* 

2* Put your name in -the ujpper right hand comer of this paper* 

3. Circle the word "name" in sentence two. 

U. Draw five fl maH squares in the upper left hand corner of this 
paper, 

5. Put an "x" in each square. 

, » 

6. Sign your name und^ the title of this paper. 

7* Put a circle around each square in the upper left hand comer 
of this paper. 

8. After the title write "yes, yes, yes*" 

9. Put a circle' around sentence number seven. 

10. Put an "x" in the lower left hand comer of this paper. 

11. Draw a triangle around the "x" you just put down. 

12. On the reverse side of this pap^, multiply 70 x 666. 

13. Draw a rectangle around the word "paper" in sentence number four. 

1 h. Call out your first name vb&i you get to this point on the tost. 

15. If you think you have followed directions careMJy to this point, 
call out, "I have! " 

16. On the reverse side of this paper add 69SO and 9805 . 

17. Put a circle around your answer. Put a square around the circle. 

18* Count out loud in your normal speaking voice from ten to one 
backwards. 

19. Draw a simple sketching of your instructor on the reverse side 
of tliis paper. 






20# Punch three small holes in the top of this paper. 

f 

21 • If you are the first person to get this far^ ydJ. out, **I am 
the first person to this spot and I am the l^d^ in foUoving 
directions.” 

22. Say out loud, ”I am nearly finished. I have followed directions.” 

23. Now that you have finished reading carefully, do only sentences 
one and two. 

SUMMARY 

St^s in following dir^tions: 

a. Read cooqplet^ and quickly - * • 

b. Understand each part (e.g.i in a recipe«*- ”simmer”) 

c. Ihiderstand the reason for each step (e.g., "sterilise”) 

d. Form a mental picture of each st^ (e.gi, "turn left") 

e. Understand the reason for the order of the steps (e.g., first 

light the oven.?*) i 

Assignment: 

Sxercise •• **Walk strai^t ahead for two blocks to the end of this 
street, turn il^t for one-half block, then left for one 
blodc, and left again* :.You will see the sdiool on the 
other side of the street." 

Draw a map from these directions .</- 

In what situations is it important to write directions carefully? 

a. Write at home the directions for a fri«xd to walk from our 
school to your house. Exchange directions in class. 

b. Draw a map based on the directions you are given. 

c. Write the directions for getting a change of program in our 
school at the beginning of the term. Include three st^s. . 

d. Write the directions for an experiment on (to be supplied by 
science teacher.)* • s teps. Take it to* sci^ce laboratory and 
SCO how it works. 

e. . In a page or less write precise directions for drawing a 
diagram iddch you have designed. Draw the diagram. 

Example: 

Draw a rectangle at least four inches long lying on* its long 
side. Inside the rectan^e, at the center, draw a circle tdiose diameter 
. will be about one-fifth the length of the rectangle. In the center 
of the circle place a very small X. 

To the right of the circle half way between it and the right edge 
of the rectangle, draw a square about the same size as the circle. 

To the left of the circle draw a tight spiral about the size of 
the circle. 

Under the rectangle print the word "fish** with the letters In 
reverse order. 
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ENCHiISK 
UNIT II 



11th Year 



VOCABULARY 



TEST 



The answers la ttds part of the test are to STa^wce 
the words in question. For ewii^le, ®o?f ^ch 
•'Two substances _(act on each other), f ^ 



th e phrase in i a renthesis and therefore vohld be the 
correct answer is "interact* ” 



1) He concealed his p athy (feeling against) toward us. 

2) To audit a course is to « receiving credit. 



3) To e.iect a person is to 
Ij) Equipoise involves .. 



Kim 



wei^ts< 



5) It secluded spot is one shut. 



6) I mpendi ng evil is misfortune that 



over one* 



7) His means of egress is his meariS of ^ 

8) A. pedometer will 



ing 



mileage* 



9) Antediluvian means 



the flood* 



10) Iftiat 'does a multiped have that humans do not? 



11) To correlate several activities is to tie them 
‘12) The Scriptu res are sacred — 



13) A versa tile person is one who can 
anything. 



his hand to almost 



li;) The recurrence of a disease is its happening ' ■ ' * 

15) Hypwaoi'U.ty is acidity ; noraal. 

16) Is it possible to - ' m ate copper, into gold? (change across) 



17) 



among planets) 

18) Subcutaneous means 



trav^ may some day be possible* (travel 



the skin* 



19) One who rules by his own say-so is a 



20) Next week the ^ 
be published* 



(following part) will 












1 . A news article contains 

in the first paragraph 



in succeeding paragraphs 



2. Should’ a n^s article contain facts or .opinion*? Why? 



3. 



1 

2 

3 

h 

5 

h. 




Make. a list .of ten adjectives ^d ten verbs l^t you have found in 
a news article. Which were easier to find because they were more 
plentiful? 



Adjectives: 



6 

7 

8 

9 

10 



Verbs: 

1 

2 

3 

h 

5 



6 

7 

8 

9 

10 



Examine the opening and closing paragraphs of a feature article. 
What devices does the writer use to malce these interesting? 



5* an editorial. List three devices that the writer en^loys 

in order to strengthen his argument. 



1 

2 

3 

6. Draw an attractive plan for the front page of the newsletter. 




Objectives of 

Wt iti 

. k * t' 

/>« 

(Oxygen, Hyclrogen, and Water) 



ihe student learns the physical ’$nd chemical properties of hydrogen, 
oxygen, and water* 

The equation concept is developed through the principle of the 
conservatl(Hi of mass energy, and through a study of the electrolytic 
half -cells* Two reaction equations are recj«idzed (synthesis and 
decomposition) and the significance rate is developed. 

The concept of ratio has many applications in csJhemistry, and the 
students will leiam to ccM9)ute and use ratios at this time. 

The students will learn to record their •'eiJ^riments, and they 
will expand their learnings through study and research*. = 



11th Year 



SCIENCE (Chemistry) 

lajiT in « omm, hydrogen & water 

Oxygen and Oxidation 



OBJECTIVES 



To discuss the phlogiston theory 
and give reasons for its failure 
(refer to Uhit I - scientific 
method) 

To be able to prepare and collect 
oxygen from potassium chlorate 
and identify the physical and 
chemical properties 

To identify the three factors in- 
volved in buzuiing: fuel> oxygen, 
and kindling . point 

To conqsare and contrast slow ^d 
rapid oxidation and identify 
spontaneous combustion 

To Identify the results of oxidation 
through a laboratory experiment 

To conpare kindling temperatures . 
of various substances (sulfur, 
red phosphorus, paper) 

To calculate by e3q>erimental means, 
the percentage of oxygen in a 
chlorate 



Hydrogen 
OBJECTIVES 

To identify the methods used by 
Cavendish in his work on hydrogen 

To identify and write equations for 
the preparation of hydrogen: 

a. from water by active metals 

b. electrolysis of water 

c. inactive metals in acid 

ERIC 



ACTIVITIES 

1. Students are to read of Priestly* s 
and Lavoiser’s contributions 

to our knowledge of oxygen* 

2. Demonstrate that air is about 
2C^ oxygen* Consume oxygen in 
a graduated cylinder over a 
battery jar containing water. 

3* Students prepare oxygen by \ising 
a chlorate and manganese dioxide* 
Use water displacement and have 
students identify the physical 
and chemical characteristics 
of oxygen* ifrite the word equation 
for the reaction. 

Geffher #5 
Geffner ^ 

U* Demonstrate the factors of burn- 
ing by igniting kerosene* 

^* Demonstrate slow and rapid oxida- 
tion: 

a. rusting 

b. e^losion can 

c. spontaneous combustion (sodium 
peroi^de on sawdust plus 

an ice cube.) 

6* Determine by weighing to the 
nearest hundreth of a gram what 
happens to metals before and 
after they are heated in air. ' 

(Heat steel wool) 

7* “Behavior of Solids on Warming*' 
Bjqj. #2 Chem* Study Kbnual 

8* ’’Determining of the Percentage 
of Oxygen in Potassium Chlorate*' 
ESp. w- 1 95 Weisbruch . 

Bqp. Wi Geffner 



ACTIHTIES 

9* Demonstrate that hydrogen can 
be produced by various methods: 
a* sodium or calcium in water 
b* magnesium or zinc in acid 
c* electrolysis of water 

10* Students prepare hydrogen by the 
use of zinc in dilute HCl and 
collect the gas by displacement 
of water* E3q>* Geffne r 







aH" mlw.j juv ‘A-R»ii?FA ji,*^iknf ji j.i ji j^j i f^fP«!P^ippi|PP|ifiR|PII9inp«pi|MPPpppnP|pippp!PP|ipp^^||HPP^ 



# . ..• V, 

• • K,. 




-7U' 

Hydrogen (continued) 

QUOTES 

To prei^jB . anil c oHect* hydrdgeh 
from zinc and liydrochloric acid. 

To i^nti^ the physical and chem- 
ical properties of hydrogen 

Water 

OBJECTIVES 

To recognize the iii^c^tance of iiater 
to all living things 

To identifyj^e cong>03ition. of water 
byvolgbtaMdvolune. ■: 

To solve problems using oscygen to 
hydrogen ratios (voltone and .rK 
weight) "' • 

To identify the physical properties 
of water 

Td identify the types of iipurities 
found in water >' then ccaipkpe meth- 
ods of treatraent'-itoing it fit 
for homej industry^ or medicinal 
use 

To ident^ the psffts of the dis- 
tiUati<m . apparatus V end ‘Uie 
processes that occur id.thin .i^ece 
parts. • 



ACTIVITIES 

11. Demonstrate carefully that . 
hydrogen is a good reducing W 
agent by passing hydrogen ^ 
gas over hot ctg>ric oxide. 

• • * * 

Acnviras;. • : ' •; 

12. Demonstrate electrolysis of 
water: students identify'^ 
ratio of oxygen to l^rdrogeh 
by weight 8:1, volume 1:2. ‘ ^ 

Exp. jj5o, Geffner 

13. Students determine the fijced 

* ' points of a thermometer tb 

the nearest tenth of a degree. 
Filmstrip: ^ow DO TjC Measure 
Heat?«. • •; • ‘ . ■ — 

1U» Student solves for the density 
of water (weighs .known volume), 
then Compares hie value with 
that in the Chemical Handbook. 

1^. Demoiistratloh of surface tezuion: 
two beakers of water are used, 
add detergent to one and' powdered 
sulfur to both. 

Film: "Properties of i^tei* 

(BAVI) 

16. "Purification of T'hter" 

Exp. ifl2j Dorf 

17. Demonstrate distillation of 
water and the demineralization 
of water by ion-exchange resins. 



n.. 
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11th Tear 



TOPICS 



Ratio in scientific problems 

Ifeaning of ratio- 
Division or quotient of two 
numbers 

Scientific Ratios 
CaXcolatlon by. slide rule 
Scientific constants as ratios 
Uhits of ratios 

Ratio as a percentage 

Conqputations 
Percent con^ositiosis 
Calculations of water of 
crystallization 



OBJECTTHES 



To calculate important scientj^ic 
ratios using the slide rule 



To e:q>ress ratios in prqper units > 
on the basis of data si;qpplied 



To calculate percentages using 
slide rule division 



To calculate percentage con^ositions 
of compounds from the chemical 
formula and from a table of 
atomic weights 



f.'jCy.n 

SU5GESTED ACTIVITIES IH I T/^Tr SMATICS UNIT III Hth Year 

RATIO: . 

1. A cCB^ison by divi;. .on o.? the r.i?)£.sures of two Uice things Tdiere 

the measure is esipressed in tern;:^ of tlie same unit of measure is - 

CaUed a..:rfltid-.-. ~ - 

2. The resulting number is a pure number iiinoe the .cah oe . 

eliminated by cancellation. • 

3. Vftien the tihits of a f^atio are' the. same 3 the resulting n\^er iiiay he 
expressed as a percentage by multiplying by 100, -j. 

^*^^^AV5he‘ ratio of the le.rgths of two segments 1^" and 2* respectively! 
is 15 in;= l^s 

^ in. 2h .. • ' \ •• 

b) I'Jhat percentage of the Txaight of y is o;^genj Here. thw. ■ 

•r- iieight of the^KClO'o rr - th'e weight bf the oj^^gen are both 
expressed in atomii mass urJ-ts, wo the ratio is a pure 
(decimal) number and can be converted to a percent. . 

• • '.'c) -1fJhat=ls the'percent c;;’%03iti^^ Students must ... .. 

* • ■ calbulatb • the molecular (or formula) weight tp. t^ee 

' •■'Significant digits'^ and then calculate the percentage of . , 

both the ila and ClV ' ' 

practice finding percent composition of various compounds including 
soiue with more than two elements such as lIa3Al Fe(CN)6 2» 
li* Iten a coiiroarison (by division) is riiado of tho measures of two unm:^ 
things, the resulting an?r*er mst be given in teri'is of the remaining 

units. 

Examples: ^ ^ . 

a) If a boy wallrs 8 miles in ti-ro hours, the rate of walxing 

is a comparison of the g-st-^c (8 miles/2 hours) r: U mi/br. 

b) A plane tra/slws from New ierh To California, a distance of 
3,060 riiles, hours. THiat is t!n velocity? Result 

is ^$6 railCvS per hour. (C<an be W’it'cen as 5>h8 miles/hour, 
indicating that nirber of mj.l.es is divided by nuraber oi 

hours.) ^ « 

c) The specific gravity of a subrtr.ncc is the weight of one 
cubic centimeter of -ohe substance. bJhat is the specific 
gravit'y cf gold if a 3^0 gram s<u'qcle has a voluno of 
30.3 cubic centimot :rc? Answer must be in units of 
grams/cubic contimeter. 

d) The heat capacity of a substance Is ^die amount of 1 heat 
necessary to raise a gran of the substance one dc...reo 
centigrade. Tihat 5.3 the hea't capacity of lead if U3»2 
calories wi3fL raise a g.ram of lead 6l.3° centilgrade? 

Answer will bo in " w /degree. 

e) Tlie ‘oer carita income is found by di.viding Gross Katicna;;|. 

^oduct by population. The is 3.6 x lO-^J- 

and its population is 6.0 x 10^ people. IJbat is the per 
capita income? Answer here is in units of dollars/person. 



E'NGLISH • 

UNIT III - OXSGEI^. HIDROGEN« AND mTER 



11th rear 



OBJECTIVES ACTIVITIES 



Reading and study 
To bec^ aware of different pat- 
terns of organization 
To use Readers » Guide to Period- 
ical Li^rature and New York Times 
Index 



Have students find articles cn ciiirent 
water problems# How do they differ 
in oi^anization? What is the pattern 
followed in Crucibles? 

^Senior Science 



writing and technical English 
To organize a con^ositlon eased 
on problem solving 
To write i^) an e-jperiment 



write a con 5 >osition of self-evaluaion 
as a student. 

Write an account of a laboratory exper- 
iment in paragraph form. 



Vocabulary and word study 
To recognize roots 
To enlarge vocabulary 



electr- meta- ortho- 

hydro- ■ ^ mcrph- p.ara- 



Oral English 

To carry on a disciussion kTith 
courtesy arid respect for others 



How to Study— material follows. 



i 



Literature and enrichment . 

To hiiayacter traits im- Crucibles.^ ‘chapters on . Priestlj j 

portant to success in science Lavoisier > Cavendish.* 



Note on Senior Science; 

class se^ of this magazine will serve many uses in English ^ science... 
classes. nnhn cation is Science and mth Weekly pub- • 

HaW tar the Anerican Education Publications me., maaiexonn. Conn. 













ENGLISH 
miT III 



nth Year 

> • • • 



Hoy to Study 

(To be used after iirst report card) 



Suggested References : 

Iforgah: Kcw to study .iv. 

SRAs Hoy to study 

SRA: Life adjustment iwhlets 

Brown: This is the way to stud^ 

Plesch: Hoy you can be a better student 

Orchard: Study sucessfully 

Udane and Gillary: How to enrich your science studies 
Lesson 

Introductory discussion: 

Are jjTou satisfied with your marks? 

Why? i^hy not? 

How do they compare with last year’s? 

How do they compare with your classmates’ marks? 

Do they vary from subject to sub'jedt? 

Why? ^ ^ 

were there any special circumstances which influenced your marks this third? 

How might you have controlled these circumstances?' •; 

Assignment: Draw up a list (3-6 ) specific goals you will work^or in ’ 
the coming marking period* 

Lesson 2. ... . . .• 

I I I II m i » ■ 

Discuss iuid -organizo goals.* . 

Where can we get help in reaching -these goals? 

Assignment ; Give three specific exanples of things you have done which 
led to good ar^ bad results* 

Lesson 3 * 



Sroall-group discussions of assignment— do* s and don’ts* 

What did you learn about your own study habits from listening to your 
classmates? 

Sociodrama: Joe doing his homework. Other characters— e*g., mother, sister 
etc* 

Assignment: Keep a study record of what you ^ during the next three 
days* (Work out form— include time, activity, setting, evaluation) 



Lesaon 



Who else can help ns? _ • . 

Plan interview with teacher, older student, syooeeeria. iSiudcm^ 
Report, on. two pages— one question, t!ro answers;. 



Lesson 5* 



I^esentc^teryie^ 

Asslgnmeht: Consult how to study material in liblrary. 

Preview and evaluate one source. 

Read and suimnarize one chapter. 

Derive specific dots ^d donfts for youhself* (Allew two days.} 

Lesson 6. 

Bv^uatioh.bf . records .keptf in assignment above by cl^assinates. 
l^e of spare time. 

Variety of study methods used. 

Variety of .study copi^t^^ 

Changes in Imbits 
Changes in habits necessary. 

Lesson 7» 

using all the data you have accumulated, write a letter to yourself su^ 
narizing your stu<i^ habits, good and bad, your study goals in .this marking 
period, specific changes in study habits you have made and plan to make. 
These will be held for return at second report card. 
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Objectives of Unit IV •. : :fv. 4. 

(Solutlo^^ Suspensions, and Colloids) ’ ■ 

f i rr*^ ■ «# ’ .w 

From the definitions of solutions j colloids, ^d suspensions, 
their distinctive characteristics vill be developed by the students 
through demonstrations. 

Solubility curve plots and solution make-up (molar, nozmal, and 
percentage) provide eoQ>ansion of the solution concept to include types 
of saturations and concentrations. . .... . • 

The concept of crystal structure is introduce and water of . 
hydration' 'is ddittohstrated by delitescent plots iad percent 
hydration determination. 

The algebpraie aspects of solution problems will be ejqplored in 
mathematics. ' Since students must nisdce and interpret graphs of . 
solubility, they will study the coordinate system at this time/ . ^ 

Students will learn to explain an ea^erjjiental diagram. They 
will learn to form accurate definitions and to recognize 
objecii'W.ty.’and other patterns of argument. 
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SCIENCE(CheBdstry) 

UNIT IV - SOLUTIONS, SUSPENSIONS, AMD COLIX)IDS 11th Tear 

Solutions and Suspensioxis 

OBJECTIVES ACTIVITIES 

To identify the eeraponeats and 1 , Demonstrate the fromation of 



characteristics of true 
solutions* 

To identify the dipole nature 
of water as the major factor 
in solution formation* 

To recognize idien solvents other 
than water must be used* 

To compare and contrast the 
• types of solutions and their 
chmcteristics * 

To identify’ the factors *that 
affect the rate of solubilily* 

To identify* and interpret infor- 
mation found on solubility 
graphs* 

To calculate the rate at which 
solubility increases with 
temperature* 

To compare and contrast the 
components and characteristics 
of solutions^ colloids, and 
suspensions* 

Colloids 

OBJECTIVES 

To identify the components of 
a colloid: 

a* dispersed particles 
. b* supporting .medium i 

c* protective colloidal.' 
substances* . • 

To recognize characteristics: 
a* Brownian Ifotion 
b* Tyndall Effect* 

To define and recognize the 
nature of an emulsion* 



solutions by adding salts, 
alcohol, and acids to water* 

2* Students add crystals of iodine 
to water, alcohol, Gdj^, and oil 
to deteri^e ^diLch is the best 
• solvent* 

3* Dmoonstration: Add the solute 
hypo to varying concentrations 
of water and Imdrying tem- 
peratures of water* Students 
are to determine which solutions 
are dilute, concentrated, 
saturated, unsaturated, and 
supersaturated* 

U* «Solubmiy" Erp* # 13* Dorf: 

Eacp* #1^* Geffher* 

$0 "Vfater Solutions" Exp* /r 23* 

6* From the soluLbility graphs, 
students determine: 
a* the solubility of q 
potassium nitrate at 60 'G* 
b* the solubility of o 

otassium chlorate at 100 C** 
Potassium chlorate is more 
soluble than how many of 
the salts shown? Name 
‘bhem*) 

c* How many grams of sodium 
chlorate must be added to 
$0 ml* of water to produce 
a saturated solution at 
50 ^*? 

d* T^ch sal'bs have the same 
degree of solubility at 

6rc.? 

Ejcp* 13* Dorf; Eicp* ^16* 
ge^er . — *■ 

* Ghaxacterlstics of solutions, 
suspensions, and colloids 
Exp* y^ll* Dorf; Exp* ^$0 
!E Oiii'* 



SCIENCE (Chemistry) 
UNIT IV (continued) 

Crystals 
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11th Year 



OBJECTIVES ACTIVITIES 



To identic, define, and list 
characteristics of sub- 
stances that are. l^drates 
and anhydrates. 

To identify, define, and list 
the characteristics of sizb- 
stances which are efferves- 
cent and deliquescent* 

To identify compounds that 
contain waters of crys- 
tallization* 

To determine the percoit of 
hydration in a crystalline 
salt • 

Measuring Concentrations of 
Solutions 

OBJECTIVES 

To calculate the molarity, norm- 
ality, and the percent of a 
solution from the atomic 
weight. 

To calculate the weight needed 
of known quantities so as to 
malce appropriate dilutions. 

To use a balance, graduated 
cylinder, and volumetric 
flask to make up different 
percent, molar, and normal 
solutions including the 
preparation of dilutions 
from existing solutions. 



8. Demonstrate Brcvniian motion and 
the Tyndall effect. 

9. Demonstrate emulsions-milk, 
mayonnaise, etc. 

10. Add soap to a mixture of oil and 
water-emulsification. 

11. a) "Hydrates" Exp. #20. Me Gill . 

b) "Compounds with Water" 

Exp=^ ■#17i Weisbruch . 

c) "Crystals and -Water of 
hydration" Exp. #11t. Dorf > 

d) "Determination -of the 
Percentage of Oxygen in 
a chlorate" Ebcp. 

Geffner . 

12. Students make a quantitative 
stu(fy of a deliquescent substance 
(NaOH pellets) by taking wei^t 
measurements every $ minutes 

and then plot results on time 
versus weight graph. 

13* Demonstrate efflorescence by 
•placing hydrated sodium sulfate 
crystals in air. Crystals 
crumble as water is lost by the 
sodium sulfate. 

li;. Solve problems r^ated to molar, 
normal, and percent solutions: 

How many grams of sxiLfuric 
acid are present in 200 ml. 
of a .^0 molar solution? 

(of a .^0 normal solution?) 

1^. Students prepare solutions of 
varying molarity and normality. 
Such compounds as sodium chloride 
and sodium bicarbonate are 
weighed out and the correct 
amount of water is added. 
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UNIT IV - SOLUTIONS, SUSPENSIONS, AND COLLOIDS ' 11th Year 

Q5JECTIVES TOHCS 



To perform calctilations con- 
cerning percentage .of 
solutions 

Find the. percentage 
concentration^ given the 
r^atire amounts of the 
components 

Find the amount pf one 
component, giv^.. the total 
amount and the i^rcent 
concentration of tli^t 
component 

Find the amount of one 
component, given the per- 
cent of concentration and 
amount of the other 
component 

To systematically analyze a 
Vfcpbal problem in terms of 
information supplied in the 
problem and information 
requested 

To set up and solve the algebraic 
equations required for the 
solution of problems 

To plot points on coordinate paper 
with proficiency 

To use the midpoint formula to 
find midpoints . 

To use the distance formula to 
find distances 

To use the slope formula to find 
slopes and prove lines 
parallel or perpendicular 

To determine approximate slopes 
of curved lines from a graph 
(such as a solubility curve) . 



1 . Solution Problems 

a. i4eaning of perceit solution 

b. Problems involving sin 5 >le 
dilutions and increases of 
concentration 

c. Problems involving mixtures 
of two solutions of different 
concentrations 

2. Other Verbal problems 

a-., . I'ilxture problems 

b« lotion problems 

c. Prpblais leading to 
quadratic equations 

d< ' Kumber problems 

! 

3. Review of coordinate geometry 

and graph 

k. The coordinate systaa 

a. Ordered pairs 

b. Plotting points 

c. The 1-1 correspondence 

d. Properties of vertical and 
horizontal lines 

5. The midpoint formula ■■ 

6. The distance formula . 

7. The slope formula 

a. Parallel lines 

b. Perpendicular lines 

8. Heading slopes from a graph 



immsiiATics 

UNIT IV 



SUGGESTED ACTIVITIES IN imTHELl&TICS 



11th Year 



Note: Refer to Cuiriculuni SiOletin, Ifathematics 11th Year pp« Mi2-hh» 

1 . Students will solve problems: 

a* A solution contains h$ grams of salt dissolved in 180 grajss of 
water* li/hat is the percent concentration of salt? Students 
must realize that the solution consists of two parts and has 
a total weight of 22$ grams. Then: 

Amount of solute 

% concentration » • X 100 

Total amount of solution 

b* A 10^ salt solution weighs 160 grams. How much salt was used? 

c. A chemist wishes to make a 10^ salt solution to contain UO grams 
of NaCi. How much water should he add? (Students should be 
able to ask, ”U0 grams is ^0% of what?") 

2. Students can now analyze problems such as: 

a* How much water must be added to 650 grams of l6/» NaCO^ solution 
to dilute it to lOJo? 

b. Nhat is the resulting concentration when lj.00 grams of l6yS salt 
solution and dOO grams of 26 % salt solution are mixed? 

c* A dealer bought a nuinber of birds for :?)4l+0. After 5 died, 
he sold the rest of the birds at a profit of $2 each, ^ereby 
making $60 on the whole transaction. How many birds did he 
buy? 

3. Review real number system and 1 -1 correspondence with points on a 
line. Practice plotting points, some with decimal coordinates, 
some on decimal grid paper. 

Note: Refer to Pre«»Engineering Mathematics 11th Year Unit II. 
Activities ! ( 1 -E) , B . 

Refer to foe-Medical Science 11th Year Unit IV * Activity 4* 

U. Practice application of mi(^oint formula. 

(Hake up problem sheet.) 

$. Determine slopes of: 

a. Strai^t line segments by coordinate formula. 

slope » Z2rZl- 
Xg-Xi 

Note: Refer to Pre^Sngineering llathematics 11th Year. Tfoit X. 
Activities B, C. 

Refer to Summary Pre-Engineering Ifethanatics 12th Year* Unit>II . 

b. Curved line segments by drawing a tangent and using straight 
line formula. 



MATHSmnCS 

UNIT IV - SOLUTIONS. SPSPEHSIONS. AND COLLOIDS 



11th Tear 



QgJECTIVES TOPICS 

To perform calculations con- 1 • Solution Rpoblans 



ceming percentage of 
solutions. 

Find the percentage 
concentration^ given the 
relative amounts of the 
components 

Find the amount of one 
component) given the total 
amount and the percent 
concentration of thaK) 
component 

Find the amount of one 
component) given the per- 
cent of concentration and 
amount of the other 
component 

To sjrstematically analyze a 
v^bal problem in terms of 
information supplied in the 
problem and information 
requested 

To set up and solve the algebraic 
equations required for the 
solution of problems 

To plot points on coordinate paper 
with proficiency 

To use the midpoint formula to 
find midpoints , 

To use the distance formula to 
find distances 

To use the slope formula to find 
slopes and prove lines 
parallel or perpendicular 

To determine apprcodmate slopes 
of curved lines from a graph 
(such as a soliability curve) 



a* Meaning of percent solution 

b* ^oblems involving simple 
dilutions and increases of 
concentration 

c. Problems involving mixtures 
of two solutions of different 
concentrations 

2» Other Verbal problems 
^BLxture problems 

b. Ifotion problems 

c* Problems leading to 
quadratic equations 

d^‘ Number problems 

3. Review of coordinate 4teometry 
and graph 

U, The coordinate system 
a* Ordered pairs 
b* Hotting points 

c. The 1-1 corre^ondence 

d. Properties of vertical and 
horizontal lines 

5. The midpoint formula 

6. The distance formula 

?• The slope formula 

a* Parallel lines 
b* Perpendicular lines 

8. Reading slopes from a graph 



MATHEMATICS 
UNIT IV 



SUGGESTED ACTIVITIES IN IIATHEIIATICS 



lith Ysar 



Note: Refer to Curriculmn Btilletin^ Mathanatics 11th Year pp« 1U2»1»U« 

1 • Studaats will solve problems: 

a* A solution contains hS grams of salt dissolved in 180 grams of 
water# Tilhat is the percent concentration of salt? Students 
must realize that the solution consists of two parts and has 
a total weight of 22$ grams. Then: 

Amount of solute 

% concentration « . X 100 

Total amount of solution 

b. A 10/S salt solution wei^s 160 grams. How much salt was used? 

c. A diemist wishes to make a 10^ salt solution to contain 1|.0 grains 
of Nad. How much water should he add? (Students should be 
able to a^j "UO grams is lOy^ of what?”) 

2. Students can now analyze problems such as: 

a. How mjich water must be added to 6$0 grams of 16/S NaCO^ solution 
to dilute it to lOjS? 

b. XiJhat is the resulting concentration when hOO grams of 16/S salt 
solution and 600 grams of 26 ^ salt solution are mixed? 

c. A dealer bought a number of birds for ;oWi-0. After 5 died, 

he sold the rest of the birds at a profit of $2 each, thereby 
making $60 on the whole transaction. How many birds did he 
buy? 

3. Review real number system and 1 -1 correspond^ice with points on a 
line. Practice plotting points, some with decimal coordinates, 
some on decimal grid paper. 

Note: Refer to Pre*»Engineering l^thematics 11th Year Unit II > 
Activities' ^ (l -h) , b7 

Refer to Pre»Medical Science 11th Year Unit IV. Activity U. 



U. Practice application of mic^point formula. 

(I^e up problem sheet.) 

5. Determine slopes of: 

a. Straight line segments by coordinate formula. 

slope » 

Xg-Xi 

Note: Refer to Pre-Engineering Hathematics 11th Year. Unit X. 
Activities B, C. 

Refer to Summary Pre-Engineering Mathematics 12th Year. Unit. II . 

b. Curved line segments by drawing a tangent and using strai^t 
line formula. 
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mTHEXmiXCS 
tmiT IT 

OBJECTIVES 

To conipute volume and surface 
areas from formulas. 

To find the ratio of surface 
area to volume for objects 
of different sizes. 



tith Tear 



TOPICS 



1 • Volumes and Areas of Simple 
Solid Figures 

a. cubes 

b. rectangular solids 

c. spheres. 



ACTIVITIES 

Do computations on figures of varying size to observe the vay in 
uhich surface area . is related to volume. Concept to be developed* 
The ratio of surface area to volume is higher for particles of 
smaller size. 



o 

ERIC 



11th Year 
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ENGLISH 

UNIT IV ^ SOLUTIONS, SUSPEI^SIOKS AMD COLLOIDS 



OBJECTIVES 

Reading and study 

To recognize the pattern of 
argument* 

To master principles of 
classification and 
definition* 

luting and technical English 

To explain diagrammatic 
information* 

To wite an evaluative report* 

Vocabulary and wora study 

To master scientific vocabulary, 
and imderstand it in non- 
scientific contostt. 



ACTIVITIES 

»Let X Equal*.*”, Barzun ( in Search 
for Perspective) 



Material follows* 



Explain a map, chart, or diagram* 

Write a review of a book of science 
fiction* 

catalyst, dilute, dispersion, 
distillate, efflorescence, pulverize, 
solvent, tincture, volatile. 



Oral English 

To report an experience. 

To participate in a panel. 

To answer audience questions* 

Literature and enrichment 
To read fiction with a 
scientific focus* 

To evaluate the fictional 
presentation of scientific 
concepts. 



*Reports on visits made in small 
groups* Audience msay evaluate 
subjectivity or objectivity of . 
reports. 

Read and report on a book of science 
fiction. (Suggested list follows*) 



Poetry (non-correlated) 



Note on technical English: 

Specific topics and activities in technical English have been 
included because it is assumed that every written exercise mU be 
folloi^ed by appropriate lessons on spelling, punctuation, sentence 
structure, and usage. These lessons will be based upon the needs 
of the class as these needs are indicated in their inritten work. 



msjisa 

OffiCf IV 


titb ^ear 


ms 


SCIENCE FIOTjpN •* •* 

i j !'>’*■*'*** '**•'■* 

Spectrum 


mmsss 


V-; .V- .. ■■■'& 

High Crusade , 


ASIMOV 


Foundation . 

Second Foundation 
Foundation and Empire 
1, Robot 

Pebble in the Sky 

Nine Tomorrows ... . 

Caves of Steel) 

Naked Sun ) dontainedrin^ Rest of ^Jhe Robots 

Stars Like Dust 


BAIXARD 


Dtowned Worlds 
Wind from Nowhere 


BAIKSR 


When Worlds Collide 


BINOLE 


All the Colors of Darkness 


BRADBURY 


R is for Rocket^ 
Fahrenheit 


aARKE 


Fall of lloondust. Time Probe 
Sands of Mars 
Childhood's End 


CRAIdE 


Voyage of Luna I 


OAMOIil 


Thompkin's in Wonderland 


HEIHLEIN 


Double Star 
Between Planets 
Door into Summer 
Farmer in the Sky 
Orphans of the Sky 
Red Planet 
Rocket Ship Galileo 
Sixth Column 
Starship Troopers 
Podkayne of Mars. 


HENDERSON 


Pilgrimage 


HOUE 


Ossian's Ride 


LEINSTER 


Colonia Survey 


LEWIS 


Out of the Silent Planet 



m&mt 

tJlIiT IV 






sdKHCE niMoir simin tisr 

(continaed) 



■ ,r. 



1K)RT0N 


The Defiant Agents 
Key Out of Time 


' ‘ • 




SmAK 


Way Station 


' • '* » 


• •, • »*\ • 

ri . 


STURGEON 


Various Titles 


•, \ 




VALTERS 


Terror by Satellite 
Destination I^Iars 

• ’If 








* John' WindhS^ 

■ 'i • • 







•ri • .. . 






fVC- . • /. 



:x'J 



I* i 






'■ • ■■•OiV 






• ' 1 • >. 
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ENGLISH 
UNIT IV 



11th Tear 



Classification and Definition 



Animal, Vegetable, or Mineral? 

A. Three “ways to organize: 

a* closet ftll o:? clothes 

b. batch of canned goods 

c. a stamp collection 

B. How are the following lists organized? Supply an accurate title 

to each list* 

a* apartment house b. scooter c* Negro 

factory motorcycle Caucasian 

bam bicycle Mongolian 

hospital automobile 



C. Each list heiavt has one item which does not fit the method of 
organization which has been used* Cross out the irrd.eyant item, 
and supply an appropriate title for eadi list: 



D. Tfoderline class once and distinguishing characteristics twice in 
each item b^ow: 

a* Charles Darwin was a man who studied nature* _ 

Charles Darwin was a biologist who attempted to esqpOLain 

evolution* 

b*' An atom is one of the fundamental .particles* 

An atom is a tiny thing* — 

c* A horse is a farm animal* . 

A horse is a domestic quadruped* . 

On the line nesct to each it^ listed above, note whether the 
description or definition is appropriate for an Momentary or a 
high-school student 

d* Malce up similar pairs for a tool, a mathematical instrument, or 
an object found in a laboratoiry* 

E* Draw three conclusions about the art of definition f^om the 
exercises above* 

a* (Suit definition to audience*) 

b. (Include a general classification*) 

c* Udd sufficient distinguishing characteristics*) 



b 



James Ifonroe 
VJoodrow Wilson 
Harry Truman 
Theodore Roosevelt 



man 

chidcen 

dog 

robin 



secretary 

postman 

soldier 

policeman 



ENCSLISH 
mUT IV 



11th Year 
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F. Classes 

an instrument 
a procedure 
a measure 
a method 

Select the best class for each word: 
thermometer 

pasteurization 

fahrenheit 

eoqperiment 

pliers 

conduction 

speedometer 

Add necessary distinguishing characteristics for this class as 
audience* 



Reference List on Vocabulary 

Scientific Words, W. E. Flood, Duell, Sloan and Pearce, I960. 

Words of Science* Issac Asimov, Houghton-lIifflin, .1959. 

A Vocabulary Builder > Book One, Austin M. Works, Educators Publishing 
Service, Inc*, 19637 . . 

Word Wealth* X^ard S* liiller. Holt, 19U8* 

Biology Investigations, Otto, Towle, Crider, Holt, Rinehart and 
WinstOT, 1963 , P- 291 • 

Be a Better Reader VI, Neila Bauton Smith, p* 207 ff * — Studying the 
deidvation of ma^ematical terms for meanings. 

Junior English Review Exercises* Book I, Earl F* Wood, Educators 
Publishing Service Inc., 1963* 



o 



Laboratory and Bleld Studies in Biology^ l^wsoni 
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• Objectives of ' 

gsTv 



(Ihe CSberaical ^nation and Hsithematical ^plications) 



Development of the chemical equation concept may be done, by the 
use of the conservation of mass and energy laws, and the principle of 
atomic preservation* 

principles of reaction ccn5)Ietion (gas, precipitation, and molecule 
formation) and factors of reaction rate (concentration and ten^aerature) 
can be demonstrated for the students or carried out by them. (Rate 
theory concepts arid student, experiments may. be introduced at this point 
for enrichment.' A qualitative introduction to free energy might also 
be of value.) 

A qualitative approach to equilibriiam is undertaken ‘which, with 
•the concep-bs of reaction heats, leads nicely into the mechardsm of 
catalytic ac-bion. 

Hole proportion problems based upon balanced equations are taken 
tq>. For weigh't-volume or volume -volume problems, the concept of equal 
volumes of gas at S.T.P. having an equal number of particles must he 
introduced. (!flie Ideal Gas larrfs with respect to its theory and practice 
might be •baleen at ‘this poljit for enrichment. ) 

‘ Students will learn how to solve proportions on •the slide rule 
and apply *them •to variation. Bie *bopic of variation may be postponed 
particularily if •the gas laws, will be •taught at ano‘ther time. 





SCIENCE (Chemistry) 

UNIT V - THE CHEICCCAL EQtlilTXON MTHEMTICAL APPLICATIONS 



11th Year 



Chemical Equations 

OBJECTIVES 

To determine the meaning of the 
chemical equation: 

a) Symbols denoting chemical change 

b) Conservation of mass and energy 
in chemical reactions 

c) The effects of tenperature and 

conc^tration on the rate of 
reactiqn* 

d) !Bie nature of 
(qualitative^ - 3Le Chfcpbelier*s 
Principle 

e) Hie nature of a catalyst 

f ) Reaction completion principles 

TO identify four kinds of chemical 
reactions and write equations for 
each 

Chemical Mathematics 

OBJECTIVES 

To calculate molecular weights from 
a f oxmila and table of atomic 
weights 

TO calculate the percentage conpos- 
ition of elements and groups 
from a formula 

To organize and systematically 
analyze problems involving chem- 
ical proportions : 

a) weight-weight problems 

b) voliime-volume problems 

c) volume of a gas at S.T.P* when 
molecular weight is known 

d) molecular x^eight of gases 
(Avogadro’s Law) 



ACTIVITIES 

1, Demonstrate the deconposition 

of mercuric oxide. Students 
are to identify the reactants 
and products. 

2. Students convert word equations 

into chemical symbols. 

3* Demonstrate that a balanced 
equation ^ required if the 
law of conservation of matter 
is to be maintained. 

Place in a sealed flash*, a sol- 
ution of sodium chloride and 
silver nitrate solution in 
a small test tube; stopper 
and weigh. Invert so that 
the silver nitrate combines 
tdth the chloride to produce 
a idiite precipitate, silver 
chloi'ide. Weigh the contents. 

U. ‘'The Rate of Reaction" Exp. §21 
Geffner 

5. ”A Qualitative Study of Equil- 

ibrium" Exp. #23, Geffner 

6. "Honreversible Reactions’* 

Ejq?. #30, Geffner 

7. Demonstrate catalytic deconpos- 

ition by malcing a peroxide 
rocket. Add 30^ hydrogen 
pero:d.de to manganese dioxide. 
Os^ygen and steam a 3 .*e released 
xdiich will prcpel a cork 
rocket. 

8. "Types of Chemical Reactions" 

Exp. #17 » Dorf 

9. Find the molecular weight of 

lead nitrate. 

10. Find the percent of calcium 

and sulfate in calcium 
sulfate (CaS0|^) 

11. Assign the following problems: 

weight-weight, volume -volume, 
and molecular weight of gas. 



- 



M&IHmTICS 

n HIT V r CHElfflC^ EQlBHI<a»S . 
OBJECTIVES. 

>1 I . i Mji i n II I ■ II | 1 li 

To solve proportions quickly on 
the slide rule. 

To use proportions’ in stoichiometry 
of cheM6al reactions. 

To determine the number of moles in 

a specified amount of substance. 

ri =■ ' . 

To -deternfihe 'Kfie- amount of matter 
needed to malce a certain number of 
moles of a substance. 

To determine the amount of solute 
needed to prepare a solution of 
given molarity. 

To calculate the molarity of a 
solution given the amoiint of sol- 
ution and solute, and the substance 
dissolved. 

To Tjrite formulas expressing varia- 
tion of all types from verbal 
expressions of relationships. ... 

... I 

To solve problems involving direct 
variation using algebra or the C 
and D scales of the slide rule. 

To use Cl and D scales in problems 
of inverse proportion, (if time 
permits) 

TO ap’^ly inverse variation to 
problems involving solubility of 
substances in ^later and other 
solutions. 

To plot ‘graphs of variational 
relationships; • 



nth Tear 



TOPICS 



1. Proportions 

a. Solving by slide rule 
b» Use in chemical stoichicBsetry 

2. Mole calculations 

a. Msening of moles 

b. Conversion— moles to grams 

c. Conversion— ‘grams to moles 

d. Molarity of solutions 

3. Variation 

■ . . ! 

a. Dir^t -Variation 

b. Application to Physical Formulas 

c. Solving Chemical problems 
by means of direct variation 

d. Inverse Variation 

e. Hiysical Formulas 

f . Application to gas laws 

g. Jdiiit variation 

•h. Direct and inverse sqxi^e 
laws in physics ; 



UMIT V 
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SinOESOED ACTIVITIES IN MAmEMTICS 



A. 



•I’ 



A proportion is a statement iMch indicates that tiro ratios are equal* 
Since -it has -four terms ^ it can be -solved -for- ar^r one of 'Uiem if •' • 
the other ‘ ifiree ' are' known. 



Example: 2.^ h. is a proportion. If 2 on the C scale is set 
• 3. r. “S .■ opposite 3 OR the D scale> then 

k. will autonaticallT be lined 
up with 6 and the proportion can be ’’seen*' on the slide rule. ■ !Ehis 
will lead to the method of solving proportions by a slide rule* 



Example: In the equation: Al. **’ FepO^> how much. .aluminum will be 

needed to produce 8^ kilograms of iron? !Ihe solution should 
involve the proportion: 

Amount of aluminunr « Amount of l>on 
Atonic Weij^t cf alimiinian . Atomic Weight of iron 

®ien, X = 65 5 C * Solve by slide. rule* 

5571 D 

B. A mole is a certain number of atoms or molecules so chosen that the 
number of grai^ in a mole is the same as the atomic or molecular ., 
weight* ,, !Ihus one mole of sulfuric acid 4s .98*0 grams , since the 
molecular weight is 98. 0. Exanple : How many moles aze ^ere in a 
657 gram san^le of CaC03? Students calculate the molecular weight 
frcaa a table of atomic weights > then set up the proportion: 

•• i. - * • 

1 mole * number of moles -1 , ® • x- . 

grams in one mole (m+W,'/' grams in sanple5.,lJ.W.. 65^ g 
Exat^nple : How many moles in 3*22 grams of R)3(POij)2? I^ave answer 

in standard form. 



Exaiqple: How many grams are needed to prepare a sample containing 

2*5 moles of NaClO^? 

Exaimple : How many milligrams of KCl malce . a sanple containjcng 

3.5 X 10*”^ moles? 

Bnample: 3 moles of a substance weigh 566 grams. Vtiat is the 

moleciilar weight? 



Ilolarity: !lh6 molarity of a solution is the number of moles in each 
l£ier of solution. A l.OM solution has one mole in each liter. A 2*0M 
solution lias two moles in each liter. A .5M solution has. one-half a mole 
in each liter > etc. 



Example : How many moles are there in 6 liters of 2*0M solution? 
Example : How many moles are there in h5 ml of *001|H solution? Answer 

in standard form. 

Students should see that Molarity*Nuraber of moles Aunber of liters. 
(Also that this is a ratio^ and has units of moles per liter. } 
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saSGESTED ACTIVITIES IH MAUffiMATICS - GBIT V, continued 



C. Variation 

1. Direct Variation: T*lien two variables vary in such a way that 
their ratio is a 'constant, they are said to vaiy directly. 

Students should be able to write this in three forms: 

X _ *1 

a.jr”* b. x“Ky o. yi“x 

Students should become familiar with the concept of a 
ratio change in a variable (a change described by a multiplic- 
ation or division) and should be made to realize that in a case 
of direct variation^ the two variables always have the same 
ratio changes. 

!Ihe graphs of dix^ct relationships should be plotted so 
that students see that the result is always a straight line ' 
through the origin. 

Many problems involving direct variation can be done usa^ 
the slide rule: 

Uie pressure of a gas in a sealed container varies 
directly as the absolute ten?)erature. If the pressure 
is IU.7 lbs per sq. in. at a tenperature of 273®K, what 
would Kie pressure be if the gas were heated to li^0°K? 

2. Inverse Variation: TWo variables are related in such a way that 
their product is constant. In this case, students should be 
able to recognize : 1 ) that, the graph will be a hyperbola 

2) that a given ratio change in one variable is followed by the 
inverse ratio change in the other variable. 

Ejcample : The pressure and volume of a gas at constant temper- 
ature vary inversely. If the pressure is 1 atmosphere and the 
volxune is 22. h liters, plot the graph of the relationship. 

Students can find the other points using the slide rule. 

Students can solve inverse variation problems using the slide 
rule, but tliey must use the Cl scale instead of the 0 scale. 

3he numbers can then be set up as if they formed a proportion. 




0 
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UNIT V - IHB CHEJGCAL EQUATION AND MATHEMATICAL APPLICATIONS 



OBJECTIVES 

Reading and study 
To recognize the use of logical 
reasoning in scientific invest- 
igation. 

To learn the technique of previewing. 

Writing and technical English 
To outliJie. — 

To write a composition following 
an outline. 



Vocabulary and word study 
To leara suf f i:: meanings . 
To learn new words. 



Literature and enrichment 
To recognize the use of reasoning 
outside the laboratory. 

To recognize the structure of an 
essay. 



ACTIVITIES 



Analyse Eleven Blue Men, by Rou^ch6. 



Ifeterial follows. 



l&terial follows. 

Write a con 5 )osition on a topic 
which lends itself to- a simple 
outline: 

TJliat makes a great scientist? 

Are scientists different 
from other men? 

If/, family 

Should a person be required 
by law to have a physical 
examination once a year? 



-ate 2 
-ite J 
ride 

-ise, -ize 
-fy, -ify, efy 
-ous, ose 

analysis, synthesis, deconposition 

Crucibles, chapter on Berzelius 
■KOur Town, Thornton Wilder 



er|c 
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Outlining 



Outlinirii'was'Mtro^^ during the first teiri. 
intended to extend skins ^ead^ 



This sequence is 



Ifetsrials ; 

1. '»What makes a scientist?'* from Betty Betz C^eer Bookj p. I 69 . 

2. Students idU. practice oh current assignments in science and history. 
They will also practice on paper articles an d on essays. 

Introduction: 



iJhat have we learned about outlining? 

When is it useful to use"^i^ outline? Ifental? ' "Witten? 
Djhat different kinds of outlines are there? 

How can we improve our skill in outlining? 

Prom: Betty Betz Career Book j p. 169 

Vlhat makes a Scientist? 



Directions : Read carefully. Consider the meaning of new words by their 
use in context. Read questions below* Reread article with questions 
in mind. Answer questions. 



paragraph I 

1. How many sentences serve to introduce the topic? ____ 

’ fS!* . ' 

2 . State ' the^ ti5>ic in your' own words . " 

3 . State the first sub- topic in your own words. 

. . 17 . • 

h. How many illustrations of this sub-topic are given? 



Paragraph II 

1. Copy transition. . 

2. What is the sub-topic discussed in this paragraph? 

3 . How many illustrations are given? _ 



Paragraph III 

1. Copy transitioi. 

2. Vtoat is the sub-tc^ic? 

3 . How is this paragraph developed? •• 
Paragraph IV 



1. Copy transition* 






2« Vhat is the sub-topic? 



Outline the article in the following spaces; 



Title; 



I. 

II. 

III. 

IV. 



'.» • ' : « 



• 1 * 



/.r 



.s f 
. 1 *^ 



r jr 



What riileS' for outlining can y 

1. An outline should be brief . 

2. An outline should include main ideas. 

3. An outline shordd exclude; details ^ transitions a introductiona summary . 

^ ■ 

U« Ihe title of an outline shoiiidd tell the main topic . 

5. Ihe items in an outline should be in a parallel form. 



o 

ERIC 






A 



TTMTlTTCtr 

JLMVVl «dT Alb/AA 

UNIT V 



11th Year 



BB A IgND READER 

Aims: To preview. 

To identify different methods of paragraph develppment. 

Here are the topic sentences of each paragraph in a recent magazine 

article* 

1. Throughout history, man has been the victim of many destructive 
forces, (t'lhat will the author tell us in the rest of this paragraph?) 

2. Insects are probably the most destructive creatures on earth. (You 
should be able to guess the specific details which follow. ) 

3. unfortunately, the weapons used by man to battle these small bpt 
powerful enemies have frequently baclcfired. (IJhat do you expect to 
read about in this paragraph?) 

ii* The solution, therefore, involves using poison as bait rather than 
spreading it around widely. (How will the writer get us to agree 
with this idea?) 

Victory will ultimately depend tqion cooperation between science 
and government* (I’Jhat do you expect to read about in this paragraph?) 



You have been previewing this article. 

IJhat advantage is there in doing this? 

"What additional aids to previewing are you acquainted with? 

Title, std>headings, illustration , proper names, italicized words, 
introduction (paragraph 1) and summary (last paragraph). 

under what circumstances must you still read the article after previewing? 

Review ^t you have learned by filling in five ways of d eveloping a 
par^g^a^. (Don*t look back unless you must.) 

a. history (or baclcground) 

b. comparison 

c. description (listing, exanples) 

d. 63 q>lanation 

e. prediction 



o 



Lead from this to transitions. 

Follow by exercise material in reading tescbs or composition handbook. 
Ifodem Science by James R. Killian, Jr. 
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OMectives of Unit VI 
(Acids, Bases, and Ionization) 

The Arrhenius and Bronsted and base theories are defined and made 
meaningful to the student through the study of their solution 
formation, conductivity, colligative properties, strengths (pH), 
and preparation. Salts are introduced through neutralization and 
dev^oped electrolybically in the same manner that acids and bases • 
were. The concept of neutralization also gives use to the topics 
of titration and hydrolysis. 

The actual computation of pH by use of logarithms will be 
studied in natheoDatics. 

Devd.opment of oxidation potentials leads into a reviw of 
electrolytic half doll reactions but this time from the point of 
view of the chemical battery formation rather than that of 
^ectrolysis. The difference in ionic and electronic currents 
should be recognized by the student and the external battery 
current may be studied through the use of Ohm’s Law. (Wie 
course may be nicely enriched at this point by introducing redox 
equation solution by electron transfer or half coll techniques . 
Quantitative treatment of equilibriim by the concept ol equilibrium 
constants and their quadratic equation solutions fits into this 
unit wdLl for a bright class. If this is done, the mathematics 
teacher will need to teach the solution of quadratic equations.) 



SCIENCE (Chemistry) 

UNIT VI - ACIDS a BASESjAND IONIZATION 
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Acids 

OBJECTIVES ACTIVITIES 

To define aiiiacid in terms of its i, "Properties of "Acids” Ex)BrJ^2Ll?.> 



properties and hydrogen ion 
conteait. 

To recognisre the properties of 

. an acid Icsy its reaction with 
bases s metals, and indicators. 

To identify the methods used in 
the preparation of an acid. 

To prepare and collect hydrogen 
chloride fr^ sodium chloride 
and sulfuric acid. 

To recognize that the strength 
of an acid depends on the 
l^drogen ion condfehtratione 

Eases and Nentralizhtion 

OBJECTIVES 

To define a base in terms of its 
properties and its hydroxyl 
ion content. 

To recognize the properties of . 
a base by its action vith 

» indicators and acids." ‘ 

To identify the methods used in 
the preparation of a base. 

To recognize that the strength 
of . a hasp depends on the 
hydroxyl ion content* 

To compare the properties of 
acids to bases. 

To identify the process called 
neutralization and write 
equations for each exaijple: 
acid + base""*">^ salt + water 

To determine the normality and 
percent of acid bjr titrating 
with a base and using the 
formula jS NxV ® H x V' 

The use of ©urette irx problems. 



Weisbruch . 

2. Demonstrate the preparation of 
acids by using sodium chloride 
and sulfuric acid. 

3, Studi^ts prepare and collect 
hydrogen cffioride by air 
^^splacment. 

U. Den^astrate the strength of acids 
by dsihig litms paper, hydrion 
.paper, and the pH meter on 
^strong and wou?’^ acids. 



5# “Properties of Bases” Exp. 

Me - Gill . 

6. D^nstrate methods used to 
pif*^are bases: 

a. active metal plus 'water 

b. metallic oxide plus water. 

7. Use litmus and pH meter to 
determine strengths of various 
bases. 

8. Demonstrate techniques of titra- 

tion, and titrate sodium hydroxide 
with;:hytoc acid using an 

in^cator (phcnolphthalein) . 

9. Students practice in a lab 
exercise neutralization titra-* 
tions until the end point is 
reached. 

E xp. Me GiU 
iihb> >>'27* Weisb^ch 
E3 roV~l!^‘8. 29. G^fner 
#19. Dorf. 
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SCIENCE (ChjBidiS'try) 

SSLS, (cohtlttued) 11th ..Tear 

lonjgaticn 

OBJECTIVES 



To understand the theor7 of 
ionization by comparing the 
conductivities of different 
solutions (acids^ bases^ 
salts, etc,)* 

To identify A?om the ionization 
. theoiy, the electrolytes 
and lion-electrolytes • 

To state the differences in 
structure, and properties 
between atoms and ions. 

To write ionic equations or 
reactions that do and do 
not go to con^letion. 

To identify the hyda?ogen ion 
concentration, as the pR 
(pH-.log^4). 

To recognize that a pH of . 

• 1 .0r6.9 is acidj 7.0 is 
neutral, and 7*1 -1U is basic. 

To calculate the, pH of different 
solutions by indicators, 
hydrion paper, and the pH 
meter. .. 

To id^tify the reactions that ! 
take place during hydrolysis 
and to write the ionic 
equations. 

To id[^tify the factors that 
cr^te. the . elevation end 
d^TOSsion of boiling and 
freezing pioints. 



10. Demonstrate conductivity of 
< different solu^pns of acids, 

bases, salts, -.etc. Record 
results for future reference. 

Eacp. #19. Geffher . 

11. Students diagram a sodium and 
chlorine atom and how they 
become ions. 

12. Students review the three 
factors that cause reactions 
to go to coiiq>letlon .then write 
ionic . equations for each 
reaction. Review Exp. 

Geffher . 

I I ^ 

13« Students determine by laboratory 
work the pH of various sub- 
stances by using indicators and 
pH meter. 

1U* Students detemdne the end 
point by titrating an acid 
against a base. 

1$. “Hydrolysis” Exp. #20. Dorfs 
Exp. #31* Geffner . 

16. Demonstrate the changes that 
occur in freezing and boiling 
points of water when 
electrolytes and non-electrolytes 
are added to imter. 

17* Calculate the drop in freezing 
point if 58 grams of sodium 
chloride are added to lOOOgrams 
of water. 



SCIMCE (aemistry) 

CBII VI (continued) 11th Tear 

ELectrochemist.ry 

• ' 

OBJECTIVES 



To identify the factors of 
d.ectricity that govern 
Ohm's laxT. 

» 

To coTr5)are. the chemical activity 
of different metals. 

(O. P. Series) 

To differentiate ionic and 

electronic currents. 

% 

To identify and draw the 
consonants of a zinc- 
copper cell and cdls 
involved in electroplating 
copper and silver. 

To learn that oxidation occurs 
at the anode and reduction 
at the cathode. 



10. By means of laboratory 

experiments^ students determine 
the factors that govern Ohm's 
laws 

a. Elements of electricity lab 

b. Resistance lab. 

19* "The Relative Activity of 
Metals" Exp. ^ 16 * Dorf . 

20. Demonstrate zinc-copper cell 

with the accorapaiQdng oxidation- 
reduction equations and 
diagrams. 

21 • Deraonstrate oxidation of 
ferrod's to ferric ion. Add 
ferrous salt to hot water and 
add a small amount of 
concentrated sulfuric acid. 
Record color change. 



22. Redox reactions Exp. $0. 
Me Gin. 



likTmmiQS 

DNIT VI > ACIDS. BASES. AND lOMIZATIM 



11th Tear 



aBJEcnviss 

To gain facility in 
manipulations ^xith 
negative e^qxjnents. 

To find the logartthms of 
any nunber using the L 
scale of the slide male* 

To find the pH of a solution^ 
given the concentration of 
acid* 

To calculate pH in basic 
solutions* 

To determine the concentration 
of acid or base given the pH 
of a solution* 



TOPICS 

1. pH Calculations 

a* Review of negative 
eiqponmts* 

b* Review of logarithms* 

c* Meaning of logarithms* 

d* Finding logs of numbers 
using the L scale* 

2* Finding the pH of a soluti^ 

a* Review of molarity and 
normality* : . . . 

b* Calculating pH by logs* 

c* Calculating molarity 
from the pH* 
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MTHEH^TICS 

m-T VI - B - QUADRATIC EQUATIONS 
_(ferichnflcit).„ ./ ■-•i. 






\mjear 



OBJECTIVES 

To factor qu^db*atac 
d^rfessioRSs*- 

To learn and uso the 
quadratic formula in 
solving Equations* 

To write and solve the 
quadratic equations 
derived from .equilibriuft" 
esqpressions in chemical 
equations. 



TOEECS 

1. Solvi^'^i^aadratic Eq^^ 

. • 

^ a. Factoring in simple cases 

• • ’ • 

b. Completii^ the SquSre 

• a * • 

c. -''-Quadratio Fbtmula 

d. ' ' Al^HcatiVM tc eqpiHbrium. 

expression* . 
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mummics 

TMT VI - 11th Tear 



SUGGESTED ACTIVITIES IN M/lTHEamiCS 

A, vSi Calculations 

1 • E 7 aluate eo^resslons involving n^ative ea^nents: 

Ejcanple : A solution is 2*0 x 10*^ H in HCl* What is the 
concentration in deciznal form? 

Example: Hbtpress in standard form *OCX)OOU8* 

2« Finding logarithms on the L scale involves two st^s: 

a* The characteristic must be determined in the usual way* 
b* The mantissa can be found on the L scale but to 
only three significant digits* 

Example : Find the log of *0003$ • 

3* The pH of a solution is the negative of the log of its 
normality* 

Exaimple: A solution has normali'^ *0001* Find the pH* 

The log of *0001 is *000 - U, or just -U* The 
negative of this is hence pH » +U# 

Example : A solution has normality *0002* Find the |dl* 

The log of *0002 is *310 - The negative of 
this is 5 - .310 or U.699 hence pH is U.699 
or about h*7» 

Example : A solution of base has normality *00001 * Here 

we have to find the negative of the logarithm and 
then subtract from lU.OO Log *00001 + *000 -5 or 
just -5* The negative of this is *i^* Subtracting 
from 1U gives 9 as the pH* 

Example: A solution has pH 2* What is the normality of 
the solution? Since the pH is *2$ the log of 
the concentration is *2^ and the concentration 
is 10 , or *01* 

Refer to: Pre-tech Engineering Mathematics 11th Year 
Unit III, Actiylties A, 0-7). 



MTHEMTXCS 
tJMIT VI 
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11th Year 



Activities 

(continaed) 

- B. Quadratic E ouatlons . ' 

\m Solve simple qoadratic equations using the quadratic fomula* 

2. ItoWwr standard notation m fise in equUltelwii. calcnlationa. 

3. Do problems such as: ^ ^ \ a 

The icniaation constant of acetic acid is i«o x lo 
What idll be the H+ concentration of a 0*1 H TOlution 
of HAc (Aoetic Acid)? 

The problem is solved as fisUowst 
Equilibrium reaction 

r_ ..- + Ac" 

. Eqtdlibxium_eq^ 

(Ht) (AcT 

• •• ic- -• ikAcjr • . 



\ -Let;x r (H”**) « (Ac) 
Then (HAc) « 1 - x 

1 .8 X 10"^ « 

T^oT 



The resulting equation can be solved by the quadratic 
formula* 
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ENGLISH 

TOUT VI - ACIDS^ BASES> iTO loMIZATION 11th Tear 



OBJmXTES 


ACnVITIES 


Vocabulary and Word Study 
to master new vocabulary 
selected from science and 
literature* 

Writing and Technical English 
to practice using active and 
passive voice* 

Oral Oldish 
To sumnarlze* 

To ijiqarove poise^ audibility^ 
intoliiglbiUty. 


anibi-, aophi- electrovalent 

buffer ’ eqiJillbriua 

caustic ixuiicator 

dissociation ionic 

appropriate words irm ‘ 

Ikdame Curie 

Ebbrcise materialx 

Rewrite a paragraph with 
active verbs changing each verb to 
the passive voice* 


Literature and Enrichment 
to recognize qualities of 
mind and spirit* 

4 , 


Reports cn scientific articles from 
Senior Science^ M* Y. Times 
llagazinss etc* 


To identify methc js of 
scientific approach* 


Connent on material from articles 
indicated above. 


To recognize woman's fight for 
equality in science* 


-Curie* Curie 


To use science learning to 
stimulate reading* 
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’ iv.- 



t 



Objectives of 

'm^W. 



•i.v j 

- r*:* 



.y. *‘T. 



(The Periodic Classification of Elements) 



The idevelppment of the periodic' ti^e thi'C^h the; siiidif^bf. fandi^^ 
of elements . as. .developed in this unit has ca^ii^d studbh% liiterest. 
Student enthusiasm is generated thii^oiigh observatioxm and toc^traticns 
of so-called ^glamour*’ reactions^ that typify thb '^^^or^of a;gi^^ 
element* However concepts. of *:tHs periodic table II must hot 

be lost* 



The pezdodic tabley if vie^d tlvoigh Couio^^s^]^^ l^hd , 
readily into establishing diagonal trends of; E*N*;%P*j 0*P*, I*P*» 
etc.. M:iP.. and BiP. trends must not be forgotten. They nay be ... . 

used to illusts^ate and reviefv bond typea* " . 

♦ • 

JiDsely's work:witb:^-ray, if taken .up, can establish. an atomic 
ntinber continiiity idthin the period tables. V./t“ .; 

(The Bragg equation oah >be introduced with its numerous mathematical 
correlations for. enridsnant at .this tine* It serves to re#W 
crystid.; Interns and allows for the introduction to the study of 

Since the group of chemical elements is discussed in terms .of a 
sub-group>r^the mathematics teacher can include the theory and algisbra • 
of sets. 







*r;- . 
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SCIENCE (Chemistry) 11th Year 

HUT VII - ME mXODlQ CLASSIFICAnON OF. EIEMBWIS 

Bie Periodic Table 



OBJECTIVES 



To 



recognize ^ cv^ahization 
con^onehts'^^..^ . 



To identify thf | groups, ^ 

and periods of the periodic 
table. 



To compare . the physical and ch^cal 
prc^rties of groups. ’ 

To identify characteristics of each 
element. 



To learn the application of each 
element in chemical processes. 



To 



identify the 

and eodssipnrpattex^s of each ^ 
element. 



Ihe Halogen ga^y 



To identify the halogens as a 

family of elements having similar 
chemical properties. 

To prepare and collect chlorine by 
the action of hydrochloric acid 
on manganese dio2d.de. 

To identify the physical and chemical 
properties of chlorine. 

Tb prepare and collect bromine and 
iodine by the action of the 
halide salt with sulfuric acid 
and manganese dioxide. 

TO identify the physical and chemical 
properties of bromine and iodine. 

To identify the halides by a chemical 
test— chloride by silver nitrate, 
bromide by chlorine water and 
CCIk, iodine by bromine water 
and^CCl|^. 

To label diagrazns for the preparation 
of chlorine, bromine and iodine. 

Formulas for the halogen ccxnpoimds. 



ACTIVITIES . • or.:*- 

1. VJith. the; aid .of .theiri i^riodic ■ 

:tabl0Si!:‘ students .determ * 
that tna ^periodic table is . 
laid out .oy atomic niin^r . * - 

. . bases arid separated into . • v; ; r 
groups ritid periods. 

« 

2. S.tudents . determine :.the physical 
. ' .arid chemicat. properties of 

. . various groups from the • . . 

periodic table;. .. 

Demondtrd^ fltude ..colors of x 
dLf f ereht metals : ' MU diie 
pert sugar arid three parts 
. * pQl^ssiiiiil.^iilor'ate^ kdd • ' • ■ 

. compountb bontaihihg iohs - 
> - .of sodiuri, taicium, etroritiumy 
barium, and copper with portions 
.. .‘Of thaoEiixtiire on a long: ; 
trough^ - ignite:, and obser^^e. . ' ' 
different colors. 

U* '*Flarae Tests” E«p. Dorf 

Students identify the halogen 
members from the periodic 
table. 



6. "Chlorine” Eap. j>-23, Dorf; 

Eap. #33 Gerfner 

?• Demonstrate the preparation 
of chlorine from bleaching 
ponrder and concentrated 
hydrochloric acid. 

8. "Bromine” Eaqo. #3U Geffner 

9. "Iodine” E:^. #1*7, McGills Exp. 

#35, Geffner 

10. "Tests for the Halides” Exp. 

#1*8, JfcGill 

11. I**ite equations for the preparation 

of halides. 

m * 

12. Filmstrip; "Chlorine and its 

Con;)ounds” 
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SCIENCE ((awmistry) 

UNIT VII (continued) 



nth Year 



Nitrogen and its Compotinds 

OBtJECTlVES . 

To identify the el^nte in Groiiqp V. 

Tc CGS^STQ the phg^ical’ and chesdcal 
pro|>ertles of nitrogen to other 
mendsers. of the 'same group* 

To list .the component of the atmos- 
phere and their iitiortance to 
man* 

To identify the processes that occur 
in the nitrogen cycle. 

To determine the .physical and chem- 
ical properties of ammonia by 
preparing and collecting it in 
the laboratory. 

I « 

To determine ^ physical and chem- 
ical properties of nitric acid 
through laborato^ preparation. 

To identify and list the oxides of 
nitrogen. 

TO determine the ^ physical and 
chemical properties of nitric 
03d.de and nitrogen dioxide 
through laboratory work. 

To identify toe process of nitrogen 
fixation* 

Calcium and its Com;)Ounds 

OBJECTIVES 

To identify the elements of toe 
alkaline earth family '(Group IIA) 
and their characteristics. 

To determine the phjrslcal and chem- 
ical properties of calciums 

To identify the diff^fent forms and 
prqpertles of calcium carbonate. 

To determine idiether water is hard 
or soft. 



ACmiTIES •' 

13. Demonstrate samples of elements 
■ from Groi^ V. Students deter-. 
pTppej^es by referring 
to periodic table. 

lh» Demonstrate that air is a nrijcture. 
Hemove water by using a 
deliquescent substance. 

15. Demonstrate the process of 

the xitrogen cycle through 
the use of charts and over- 
head projector. 

16. Students prepare arid collect 

amnlonia in the laboratory* 

Esp. ^39, Geffner 

17* Demonstrate solubility aniaonia- 
ammonia fountain* 

18* Students .prepare lajd collect 
nitric acid' in thd. laboratory* 
EJq>. Geffner ' 

19* Students prepare and collect 
nitric oxide and xiitoogen 
dioxide in the laboratory* 

20* Dmnoiatrate toe Arc Process. 



21. D^nonstrate samples of elements 

from Group HA; Studento will 
predict' reactions based on the 
periodic table. 

22. lieraonstrate the activity , of 

magnesium and calcium in water 
and acid. 

23. Demonstrate sazi^les of different 

forms i)i calcium carbonate. 



2li. “Hard Water” Exp* Dorf 



SCIENCE (Chemistry) 
UnCT VII (continued) 



nth Year 



To leam methods of softening 
ten^orary and permanent hard 
'water* 

TO identify and test various calcium 
confounds and their uses 
(calcium hydroicLde ^ sulfate >. 
oacidey chlorate)* 



Carton and its Compounds (oxides) 



25* Demonstrate the softening of 
water ion exchange coltnnn* 

26. Demonstrate sasq>le8 and test 
properties of different 
calcium salts: 

a* add crater to eiC>cium acid 
and test (litmus). 

b. prepare plaster of Paris 
£r(m gypsum. 

c. demonstrate dehyxlrating 
qualities of CaCl 2 « 



To identify the structure end prop- 
erties of the carbon atom. 

« ’ 

» » 

To compare the allotroplc forms of 
carbon in structure^ appearance, 
and properties. 

To contrast the process and products 
, of destructive, distillation 
with combustion'. 



27* "Properties of Carbon" 

Exp. ^33» Dorf 

28. E^diibit allotroplc forms of 

carbon (coke, graphite, 
boneblack, etc.). 

29. Demons'ta'ate the action of 

. boneblack on <tecoloring .a. 
brown sugar solution. ... 



To prepare and collect carbon dio 3 d.de 
by the action of an acid on a 
carbonate. 

TO recognize other means of preparing 
carbon dioxide (re^iration, 
fermentation, heating a carbon- 
ate, etc.)* 

To identify and list the uses of 
carbon dioxide* 

To parepare and collect- carbon mon- 
oxide by the action of formic 
acid on hot concentrated sulfuric 
acid* 

To identify the physical and chemical 
properties of carbon monoxide* 



30* *»Destructive Distillation 
of Ifood and Soft Coal" 

Exp* Dorf 

31* "Carbon Dioxide" Bbcp* #3^j Dorf 

32* Demonstrate the preparation 

of carbon dioxide by heating 
a carbonate. 

33. Demonstrate the preparation 
of carbon dioxide tlirotigh 
respiring. 

# 

3b. Demonstrate the action of 

fire extinguishers including 
soda acid,, foamite, and 
leavening agents. 

3.^. Pr^are, collect, and identify 
the properties of carbon 
mono 2 d.de by dehydrating 
formic acid with sulfuric 
acid* 



iskrammcs 

UNIT VII 



Uth Tear 
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OBJECTIVES TOPICS, 



Tb test sltiiations for the set 
prcj^^les of “incluslanV^ 
"belonging to", and "finite’'* 

To illustrate relationships between 
sets by means of Venn Diagrams 
and to interpret tliese diagrams. 

TO solve familiar types of equations 
using the language of sets. 



li. Theory of sets and closes 
“ E 4 - Def inlti'ohs dhd •id’ynibols 
. . b* Ihdefined teriia--"set", 
‘beioihginj^!*... . 

' c*. Otheir terms--.'4xiill sets", 

"subsets", "finite sets", 
"infinite sets". 

Z* Vem 

a. Uhibns and intersections 
of sets. 

b. ihelus'ion of subsets. 

c. Disjoint sets. 

3. Number systems 

a; Real number system as vested 
sequence of sets. 

. b. Solution sets of single 
algebraic equa^ons. 



UNIT VII 



11th Year 



SIDGESTED ACTIVITIBS IN 1-lATHEIlATlCS 



1. specify each of the following sets by a roster: 

a. !Ihe vowels in the English alphabet 

b. !Bie even integers between 0 and 9 

2. !tell whether or not each statement is true. Give reasons for your 

answers. ^ 

a. lot {9-2, 13 - 3 , ^x..f 

b. 1/Uf iO.ZS, 0.5, 0.7^.- 

c. {squares of integer^ 

d. ^the even, integer,^ C 

3. Let U « f-7, .21:, Ih} List all the subsets of U that: 

a. Have^exactly one element. 

b. Have exactly tiro elements. 

c. Have at least two elements. 

d. Aye subsets of multiples of ?• 

U. Let A and B bo sets. Using Venn diagrams, indicate the following: 

a. Ihe intersection of A and B is a subset of each. 

b. A is a subset of B. 

c. A and B are disjoint, (have no members in common) 

5. Determine the solution set of the equation over the given replacement 



set: 

a. X + 3 ® 9 


xC 


^positive integer^ 


• » f 

b. 2C + 8 « 3 


xt 


^positive integer^ 


c. X + 1 * 10 


x6 


,[2,U,6,8,10,12,H:^ 


d. 2x + 2 * 2^:+iJ 


x( 


^positive integer^ 



EHQLISH Uth Tear 

BMIT TII - THB FEKtODIC CMSSIFICtTIOll-,0F. ELEMEWS 



OBJECnVES 

•■I' ■ • ■‘VT.* 

Voeabulaty aad Word Stady 
To master new tecilnlcal'^iitie^^ 



Oral English 

To esqplain a process of thought 
using appropriate vocabulary 



Literature and Enrichment 



ACXTOTIES 



, *7 T ■ ■ _ ^ 

^biptiott halogen subjective 

cryolite objective stiblination 
etchixig sedative tincture 

• . .. 

Ejqplain praU-y^ vith board illustra- 
tions^ the process of reasoning ^ch 
led Haideleyev to the formulation 
of the periodic table. 

Crucibles - chapter bn Mendeleyev 



Note to Teacher: 

TMle the suggested oral English activity can be done by a limited nmaber 
of studei^jt^^^ a time, it spears preferable to haviz^ the students 
write up the topics, .for. they, tend to copy ^pm the text* ( The oral= i ; 
excercise requires them to thixik out the reasoning process and then 
explain it 4h, their own words. ■ : !' 

j ■ , • : ^ • -Tj* ■ 

Other occasions wh^ oral work of tMs nature. x|pa^ be used should < 
be introduced. 



o 



- 1 1 6 ~ 
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(Organic Chemistry) 

After an introduction to carbon (organic) chemistry and an ' 
understanding of saturation^ formulae for the allcane > alkene> and 
alkyne series are developed. An introduction to structural is^er^ 
at this time, xd.ll further motivation and int^ept in organic 
‘^chemistry. .ic 

;lc . . ‘ ■ V : ■ 

' . 'With the- structure stated, the distinct chemical auid physical, 
properties of functional groups can be demonstrated to the students 
and developed by them. The characteristics of organic reaction- ' 
;(rate, side reactions, etc.) should also be undertaken tlir.ough 
n/.; (demonstration and esjperimention. 



The significance of functional group structure is realized xdien 
organic reaction types are studied (addition, substitution, and 
polymerization). ..S — 

It is recommended that students be introduced to a method of 
nomenclature such as I. IT. C. system. This xdLll facilitate use and 
understanding of ±orr.’.3 in fut.u’e topics of organic chemistry. 

(^.rror images, hybridization, resonance, and group theory 
(usifig models )- could be introduced for (Enrichment. 3 

I®ich stress is placed in organic chemistry on the geometric 
structxire of molecules. The students ■will study geometric figures , 
in mathematics mth an increased emphasis on solid f igxires*. ’• 




SCIENCE (Chemistry) 

tJNiT VIII - cmmo cHEMismi 



11th tear 



Hydrocarbons 

OBJECTIVES ACTIVITIES 



To recogidze tto st^ctnre of carbon 
and the characteristics of organic 
ocii^iOnndo • 

To contrast organic vith inorganic 
compomds in terms of conductivity^ 
number of compounds^: reaction rates> 
and structure. 

To identljfy the three homologous series 
of hyi*ocarbons.‘ • 

» 

TO dratr the elctoon dot and electron 
shell models and write the en^ir- 
ical and structural formulas of 
the aliphatic series. 

To identify isomers (hraw struct- 
ural fc^miulas of them. 

To draw contrasts between saturated 
and unsat\irated hydrocarbons • 

To identify the products derived 
from the fractiona.1 distillation 
of petroleum. 

Reactions 



To write equations for the con^lete 
combustion of members of the ali- 
jdmtic series. 

To identify and write the formulas and 
equations for '^he halogen substi- 
tution products of methane. 

To state the properties and uses of 
the halogen substitution products 
of methane. 



1; Demonstrate the conductivity 
of alcohol, kerosene, 

. sodium chloride, and 
stiitoic acid. 

2. Use molecular models to 
identify the methane, 
ethylen^, and acetylene 
series. 

3. . ‘itoleciilar Struicture of 
Hydrocarbons” Exp. #36, 
Dprf . 

b. Synthesize .methane from, 
sodium acetate and soda 
lime. Exp. .^fcQill. 

5. Synthesize acetylene by 
.the action of water on 
caicium carbide. 

6. Film: '‘Hydrocarbons and . 

ttieir Structure” (BAVI) 

» ’ ■ ' ■ ' . • * 

7. Filmstrip: »|^troleum in 
!i^day»s Idv^" 

8. Burn methane and acetylene 
in varying amounts of air. 
to sho«^ complete axid in-., 
complete combustion. 

, ■ I * * 

p. Students list the products 
produced by the fractional 
distillation of petroleum 
in the order of their 
boiling points. Check with 
the Chemical Handbook ^or 
properties end formulas. 

10. Demonstrate halogen sub- 
stitution product^ pre- 
pare iodoform; \aod a few 
milliliters of ethanol; 
shake scmie iodine in 
potassium iodine solution; 
add sodium Jiydroxide drop 
by drop until the brown 
color changes to yellow. 



11. Exp. Wslsbruch . 



SCIENCE (chemistry) 
DNIT VIII (continued) 
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Uth Year 



Other Organic Confounds 

OBJECTIVES 

To contrast alcohols and bases • 

TO write the formulas for methyl, 
ethyl, and glyceril alcohols and 
to identify the physical and chem- 
ical properties of these alcohols. 

To recognize the names and formulas 
(en^irical and structural) of the 
organic aids. 

To list tlie properties of organic 
acids and con^are them to the 
inorganic acids in terms of 
ionisation, . speed of reaction 
and pH qualities. 

To identify the names and formulas 
of esters. 

To prepare esters by the action of 
acids on alcohols. 

To write, the formulas and equations 
for esterification reactions. 

To synthesize soap the action of 
an animal or vegetable fat on sod- 
ium hydroxide. 

To recognize the names ^d formulas 
of the f ollofTing carbohydrates ; 
glucose, sucrose, starch, etc. 

To identify by tests and reactions 
the different carbohydrates and 
other nutrients found in foodi 



ACTIVITIES 

12. “Alcohols'’ Exp. Dorf . 

13 . Prepare a "solid” alcohol 
by adding methyl alcohol 

= to sodium acetate. 

Ih. "Organic Acids” Exp. ;!-*l8, 
Dorf . 

1^. "Esterification" Ejcd. ?5-'61, 
I-fcGill . 

"Esters” Exp. #88, Dorf . 

16 .. Students write balanced 
• equations for esters 
prepared in laboratory. 

17* Demonstrate sajiples of 
aldehydes, ketones, and 
others. Students check 
from formulas and 
properties in Chemical 
Handbook. 

18. Demonstrate the oxidation 
of an alcohol to an 
aldehyde. Exp. #60, IScGill . 

19* "Soapmaking" Exp. #395 . 

Dorf. 

20. "Foods'- Exp, yf ho, Dorf . 

21. "Carbohydrate Tests and 
Reactions” Exp. ;f63> McGill . 



o 



MTHEMATICS 
UNIT VIII 



11th Tear 



OBJECTIVES 



TOPICS 



To gain facility in evaluating 
foittulas by use of the slide 
rule* 

To apply the slide rule to finding 
areas of plane geometric f:.c:iv:es* 

To use plane area formulas to 

detersiine surface areas of solids* 

Tp apply the slide rule to formulas 
ccmcemed with the circle* 

. ■. r ' • 

To apply the Pythagorean relation 
to problems involving appro:dmate 
or decimal numbers* 

To recognize a length, area, or 
volume formula from its 
dimensionality* 

To apply the definitions of the 
trigonometxlc functions to the 
determination of function values 
in triangles of known dimmisions* 



1 * Review of Geometric 
Formulas 



A* Area formulas 
Rectangle 



a* 

b* 



bh 

Parallelogram “ bh 

C. Trian^e-^;’. 

d* Trapezoid ^ h (btb*) 
e* Circle « r'^ 



B* Circle formulas 



a* 

b* 



Area of a sector 
A- - (tP/360°) r« 
Length, of an arc 
L » (n y' 36 qO) 2 r 



C* Applications to surface 
areas of solids said 
lateral areas of prisms 
and pyramids 



To find the value of the sine or 
tangent of any angle expressed in 
degrees and minutes, using 
interpolation tdien required* 

To use the trigonometric functions 
to determine parts of right 
triangles to four significant 
figures* 






MATHEMTICS 
TOUT TOI 



11th Tear 



OBJECnra 

To use the slide rule to find sines 
of angles. 

* '******’ ** * * .***I V* 

To solve right triangles using the 
slide rule to three significant 
digits. 

To find;^reas of parallelo^iiains or 
triangles to three signip.cant 
figures with the slide r^e^ or 
four significant figuresj with 
logarithms^ using area 
formulas, i. # 

To detera^e i^e.appropxlatj^ 
trigonomeii^c function to use 
in any-proMem. ; • 



Tones 

D. Voliune formulas 

* ../*/ ’ %y} « 

a. Farallel^ip^ ® Iwh 

b. PriSii » BH 2 

c. Cylinder = r n 
d« Fvramid =» 1/3 BH 



e 



• f^amid =’1/3 1 
. Gone 1/3 r^h 

f . Sphere •• U/3 r^ 

• , ■ • . • • •• 

3, lythagoreanj.liieoreni 

using slide rule 
V . C^ietdatiPRS . . 

2# Trigonometry of the right 
triangle. - ■ 



; ’f 



A. Definition of the six,. ; 
trigonometric functions 

B. Using; the trigonometric 
tables. 



..a=. Cc®Q)lemenbary 
relationships 
. . i.j / b..: >IiOoking up sines 
. •; !•;, > and tangents 

c. Interpolation in the 
table 



C. Use- in solving single 
,:right triangles 



rDi' Ar^: formulas' . 



E 






a. ; Parallelogram « ab*sin C 

b. Triangle « ab^'Sjn C 

2 

Compitations 



a. Logarithms of trig- 
onometric functions 

b. Using logs in 
coeputations with 
four significant 
digits 

c< Using the slide 
3*ule S scale: 
finding sines of 
angles, multiplica- 
tion by sines of angles, 
division by sines. 



o 
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mTHmuncs in* ■ 

Umi 7IIS - INTaODOCnON to space OEOMBTRZ and SODID GEOllEIKXC FIQORES 


0BJECTIVI5 


\TOfICS 




To recognise and classify solid 


1. Study of Solids 


geometric figures. 




Rectilinear Figures 


To ^etch geometric figures. 


A. 


To apply the volume formulas to 
solid figures. 

• i, . 


• . * ^ 


a* Cubes and 

rectangular solids 
b. Pauradlelepipeds 
e. Pidsms 


To set up a three-dimensional 
coordinate system and use it 


• * - .* • • 


d* Pyramids 

e. The regular solids 


to plot points in space. 
To use the coordinate system 


B. 


Curvilinear figures 


for medcing sketches of 




a. Spheres: Surface 


geometric figures. 




area^ Volume^ Some 
spherical geometry- 


To use the midpoint and 

distance formulas in their 
three-dimensional extensions. 


« - • * 


great c^jrcles, 
measurement of 
earth's surface 


* • * 


e * • * 


b. Cylinders: Lateral 
; area. Volume 


*• * • 


' * c. 


c. Cone 

Representations of figures 


• 


* 


a. Draidng from models 


• 




b; Projections 






c. llaking of paper models 




D. 


Three Dimensional coordinates 



a« Plotting points 
b. Drawing figures in 
coordinates 
c« Extension of mid- 
point formula' . 
d« Extension of 
distance formula 










MATpimTICS 
UNIT VIII . 



nth Tear 



SUGGESTED ACTIVITIES BI MATHEMATICS 



1 • I^actice calculating area and vol^une of geometric figures using 

decimals and standard numbers. 

Note: Refer to i^e-Etagineering Ifethematics 11th Year Ifait VII > 

A C (l-5). 

Example s What is the area of a trapezoid i4hose altitude is 18*5 cm 
and vhose bases are 31 *6 cm and l|!2*d cm? 

Eicample i VJhat is the area of a circle of radius 6*685 cm? 

(Use logarithms) 

Example s An oxygen atom has a radius of 1*2 x 10*^ cm* I'fliat is 
the volume of an oxygen atom? 

Examples I'^t is the area of an 8o0 sector of a circle of radius 
95.3 cm? 

2* Practice solving formulas for an implicit variable: 

Examples The area of a triangle is 85.6 cni^* The base is 26*2 cm 
. long* Find the height* 

3* Calculate surface areas as application of area formula. 

Examples It is now 388 B.C* The third i^amid is almost finished* 
The edge along the base (a square) is 8U cubits and along 
the top it is 32 cubits* (No^ I don't know idiat a cubit 
is^ either). If the slant height is hZ cubits: 

a* draw a diagram of such a figure* 
b* find the area presently ecxposed. 

It* Calculate volumes of. solid objects* 

Example s What is the volume of the pyramid mentioned above if the 
actual height {not the slant Jieight) i^ 29 cubits? 

5* lythagorean problems 

Notes Refer to Pre-Engineering Mathematics 11th Year Unit 7X1, 

B (1,2,3). 

Example s Find the hypotenuse of a right triangle idiose lega are 
it*66 cm and 8*1 U cm long* 

Example s Find the leg of a right triangle if the hypotenuse is 
3*66 X 10® cm long and the other leg is 1*14* x 10® cm 
long* 



HATHEM/LTICS 
UNIT VIII 



SUGGESTED ACTTVITIBS IN MTHEtlATICS 



11th Tear 



6. Using solid inoddLs, students C5an malce sketches and identilicattoM 
of solid figures. Students can make paper models of certain figures, 
such as regular solids, prisms, cylinders and cones. 

?. Use the voltan© formulas in sinrole problems: 

Example: How much ice cream can be put into a cone 13 cm high, 
with a radius of 2.2 cm at the base? 

ExamsG.et What is the volume of a silo, in the shape of a cylinder 

with a hemispherical top, if the radius is lOn and 

the hei^t of the cylindrical portion is 43 meters? 

Hake a sketch of this silo. 

8. a) Hot the foHowing points on a three-dimensional coordinate 
graph. A(1,6,2) B(U>-2,U) 

b) What is the midpoint of the line segment joining A and B? 

c) What is the distance between A and B? (to nearest tenth 
of a unit) 

d) What solid figure is formed by joining the four points 

( 0 , 0 , 0 ), ( 0 , 0 , 1 ), ( 1 , 0 , 0 )? 

«) Sketch the cylinder whose axis is the line joining the 
points (-1;,2,2) and (U,2,2) and idiose radius is 3 unxts. 



•1 2l^» 



EHGLXSH 

UJUT VI II - ORGANIC CHEMISTRY AND MOLECULAR STRUCTUIffi 

ACnVITIiS 



11th Year 



OBJECTIVES 

Reading and Study 

To use background gained in previous 
reading for appreciation of new 
material# 

writing and Technical Etagli^ . 

To support a statement of opinion 
hy Using appropriate facts gained 
in reading# 



Vocabulary and Word Study 

To elicit the meaning of a word 
from its context# 

To practice' using a TIur^AORUS. 
Oral English 

To debate- Why are diamonds 
valuable? 

Literature and Etarichment 



Read ”The Chemistry of Hental 
lUness’i Senior Science^ 
U/15/66. (Similar current 
material may be substituted#) 



Write a conqposition on the topic, 
"Chonistry and ^y IHiture" 

Write a report of a book of 
science non-fiction# 

(some reports may be oral) 



• Suggested loaterial follows# 

Ret^te a paragraph in a 
. report using words from a 
THESAURUS. 



Reports on . books of science 
non-fiction# 



Crucibles - chapter on Wbdiler# 
Suggestions follow# 

Read a book of science non- 
fiction# List follows# 



ENOLISH 
UNIT rai 



11th Year 



Meaning from Context 

Aims: to understand words from context 

to appreciate the emotional color of words 
to choose words carefully when x^riting 

Directions: In each oY the following, choose the word closest to the 
meaning of the underlined word and put a circle around 
it. It will help you to think about the way ^ch 
underlined word is used .d.th the words around it* 

1 • The aspirin assuaged his pain. 

(a) intensified (b) eased (c) prevented 

2. His father upbraided him for breaking the xdndow. 

(a) scolded Xb) eased (c) ignored 

3, The numbers were so miniscule* that he couldn*t read them even xjith 
his glasses. 

(a) large (b) old (c) tiny 

U. Medical charlatans take millions of dollars a year from 
unsuspecting patients* 

(a) specialists (b) students (c) quacks 

The move to the new factory ameliorated working conditions as we 
had hoped* 

(a) made worse (b) iu5>roved (c) prevented 

6* The Link Trainer simulates the fli^t of a plane* 

(a) destroys (b) imitates (c) tells about 

7* He threw a cursory g lance over his shoulder, as he hurried by* 

(a) searching (b) interested (c) quick 

8* Bermuda shorts at a formal party would be incongruous , 

(a) suitable (b) attractive (c) inappropriate 

9. If you want to make a good impression on people, avoid a 
flaccid handshake* 

(a) finn (b) friendly (c) lin?) 

(Additional material in Advanced Skills in Reading 2, p. 66-77 by 
Gates, Jacobs, MckiUop, Gainsburg, Macmillian, 1962. 



MGfLISH 
UNIT VIII 
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lltlj Tear 



Directional In each of the following sentences, you will find <me or 
more imderlined words* After each sentence, write what you think the 
words mean from the way they are used in context* 

1 . The sli^test deviation from custom perturbed my grandmother. 



2. The trick in arranging a closet is to place things you often need 
accessibly, . so that it i^'t a big job to extricate them. 



3, It is not expected that you take undue risks* 



U. The iii 5 >act of the collision was aggravated by the speed of the cars. 



5. Exhausti^ra research will have to be expended in order to find a cure 
for cancer. 



6. Pre-technical training is an outstanding innovation in education. 



7* lack of exercise waH result in deterioration of muscle power. 



8. The government cooperates with the air lines in a continous effort 
to make air travel less hazardous. 



9* The accident was caused when a wheel hit an unseen protrusion in the 
paveaent. 



10. A long explanation was necessary to explain the intricacies of the 
problem. 



Check your answers by referring to the 



dictionary. 







ENGI^ISH 

UNIT VIII "» SCISNCE IION-FICTION ‘ IHh Tear 

Ixvinii The romance of chenistxy 
Jackson: The wonderful >i;prld.of engineerix^ 

Jaffe: Cheidstry creates a hew Vorld 
Jaffe: Han of science in ihnerica 
Kaenpffert: Ibqplorations J^ science 
King: Whter Miracle of nature . 

Kline: Mathematics and the pl^sical 

Lauber: The. quest of Galileo 

Levine: l!|^t^J46.es a Peace Corps volunteer do? 

Ley: Eh^ine'ers!* 4^eass. 

Li^er:' Tkke a niunber-^theraatics for the 2 billion 
Lessing: TJndex|^tand^ che^stry 
McMullqn.t., 1 Buga., jpr 
McKie: ' AhtoihVLayoSsie^ 

Manely and Lewis: ' Teen-age treasury of our science world. 

Menninger: Mathematics in your world 
Milne: Senses of animals and. man 
Milne: The world of ni^t 

Montgomery: Story behind great medical discoveries 
Mouldon and Schifferes: The autobiography of science 
Muir: Of men and humbisrs. 

Poole: Scientists who changed the world 

Riedman: Shots without guns 

Roueche: Eleven blue, men, 

Roueche: The.ihcurabie wc^ * 

Roueche: A man named Hoffinari' 

Sarton: Six wings«4nen of science in the RonaiiMlDce 

Shippen: Men of medicine 

Shippen: Men> microscopes and living things 

Storer: Web of life 

Styler: Plague fif^hters 

Sutherland: Magic bullets— the story of man’s valiant struggle against 
enemy microbes 
Tayler: The alchemists 
Thomson: Riddles of science 
Traux: Adventures of doctors 
Uhtermeny: Makers of the modem world 
Warshofsky: Epidemic detective 
Wassersug: Hospital with heart 
Watson: World of science 
Williams: Virus hunters 

Wright and Rapport: Amazing world of medicine 
Wright and Rapport: Great adventrues in nursing 

Wright and Rapport: Great adventures in- science 

Tost; American women of science 
Tost: Women of modem science 
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Qb.iec'^ives of 
Unit IX . . 

•» «• • • • 
(Nuclear Chemistry) 



The properties '? alpha, \>etAy radiatiww chn^^h .V‘ 

identify them from an atomic point of view. ‘■ ■ 2- •• 

The stability curve might be studied to see .^ow i^pha, betaj^ H-fii 
gamma radiations are used m isature to achxeve stabilLty * 

• » ’.****f* 

Natural and artificial re actions can.be studied to demonstnte 
transmutation of eleiicnts." It can be stressed that the conservatidi^ 
of mass and electrostatic purges are preserved in a nuclea^ reaction.. 

The concept of half-life (plus any formula development which is. . ^ 

deemed necessary) is devd.oped with the students* Rfbblems are solved . 

and the significance of .wdioactive ^ting should be realized. 

The instrumentation principles of particl^ acc^eration, the 
Geiger counter, and the mass spectrograph shoiAd be at. least pp^itativply ^ 
grasped by the student. , , ....... .. ~ . 



Computations of half- life and b3. bt'n ; or decay .curves will be 
performed in math class. Students will also, consider es^nehtial .. 
equations. ' . ..^ ^ 

The students will tabulate data and present statistics . 
Hiroshima . They will verify details through resear rh,. and will 
examine the ethics of science... 






. ‘t ‘‘ 






SCIENCE (Chemistry) 

UNIT IX - NtiCLEAR CHEMTSM 



-129- 
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Radioactivity 

OBJECTIVES 

To review the structure of the 
atom. 

!* 

To recognize^ with the aid of 
instruments^ the process of 
radioactivity. 

To briefly trace the history of 
radioacti*^ty. 

To identify and list the major par- 
ticles emitted from Tadioactive 
substances^ including their 
properties. 

To recognize the terminology and 
instrumentation used in measuring 
radiation. 

Nuclear Transmutation 



OBJECTIVES 

To identify the process of trans- 
mutation^ including reactants^ 
products^ techniques^ and equip- 
ment. 

To tnlte nuclear equations for the 
transmutation of elements. 

To compare natural radioactivity 
with artifical radioactivity. 

To identify and list isotopes and 
their half-lives resulting from 
artificial radioactivity. 

To calculate the half-life of a 
substance from given data. 

To use the half-life of substances 
to determine the amount remaining 
after specific periods of decay. 






ACnVIHES 



1. Demonstrate the Geiger counter^ 

and its ability to detect 
radioactivity. 

2. Demonstrate effects of radiation 

on photographic film. Discuss 
Bppqucvei^s discovery of 
radioactivity. 



3. Use Geiger counter to detect 
radiation ei^ergy from It 
watch dials. 






.s 



U* Demonstrate the measuring of 
beta particles and gamma rays 
with the Geiger counter. 
Students determine: 

a. how the int^sity of radia- 
tion varies with distance. 

b. how different materials 
reflect beta particles. 

$. "Measuring Radioactivity" McGill 

6. Danonstrate the Wilson cloud 
chamber. 



7. Demonstrate the process of 

transmutation with the aid 
of diagrams and overhead 
projector. 

8. Solve the following nuclear 

reactions: 

a. alpha decay 

00Ha 2^^ * 8^^^^ 

b. beta decay 

* le® 

c. neutron capture 

2700^^ + (jnl — 27®°^ + X 

9* Students check half-life tables 
and solve problems using these 
tables. 



The half -life of ruthenium IO 6 
is one year. How much of the 
original 80 gram sample remains 
after four years? 



10 . 
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SCIENCB (ClSdlniistiV) 
BNIT II (continued) 



; iK. 



Xl#i-7eaxr. 



c- .J 



Energy From the Atom 

OBJECTIVES . ACtolUES ... 



To identify the nature , and charac- ll« 
teristics of nuclear fission- 
reactants. and products. . . 

To identify thfe nature, and con^jo- 12. 
nehts of nuclear chain, reactions- 
critical mass^ neutron source.^ 

To identify and list'th^ cotiQ>o- 
nents and their functions in an . 13. 

atomic reactor. 

To compare a nuclear device with . , 
an at^c reactor. 

• » 1* X . 

To identify t]te pr^e^s and « 6 pi) 0 -; 
nents of the. fusion process. 

To calculate the mass changes in 
the fusion process. 

To review the ‘law of conservation 
• of energy anc?. matter. 

To identify the uses of nuclear 
energy. 



Semotidil^lite a chain reaction 
mechanise ho using a hpok . 
of matches . 

Show models and dia^ams of 
atomic reactors. Take ar . . 
trip to Indian Poi^t iratalr 
lation. 

Show a.filinstrip on atomic 
eher^V 



V V 
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11th Year 



TEACHERS REFEREI'ICES 
CHSi'IESTRy 



NOTE: Individual units refer to sections of the resources listed beloif# 
Teachers are urged to become familiar with these resources* 



1- Experimental High School Chemistry - Geffner 

2- Laboratory Investigation in Chenri^try - Dorf, Lemkin 

3- Chemistry Guide and Laboratory Activities - I'fcGiil,. Bradburg, 

and Sigler 

li- Chemistry by Semimicro ifethod - Weisbruch^ Chenmeny 
5- Chemistry r"* An Experimental Science - N«S,P« (Chem. Study) 



MTHEMHOS 

TTWTT TT - MODLEAR CHEMISTRY 



11th Year 



- 1 32 * 



OBJECTIVES 



TOPICS 



To tnAicQ tables of counts/minute 
extended from given experimental 
data. 



1) liixQQnential decay ciirves 

A. The nature of radioactive 
decay. 



TO make tables of expected co* ats/ 
minute from knowle^e of half -1^x0 
and original activity. 



B# Ihe meaxiing of half-life. 

C. Plotting decay curves from 
“experimental” data. 



To make plots of decay curves . 
on both ordinary arid semi- 
logarithmic graph paper. . 



To use plots of decay curves on 
semi-log paper to determine the 
slope and the half-life. 



a. On standard graph paper 

to get a reverse expon- 
. ential curve. 

b. On semi-logarithmic graph 

paper to get a straigiht 
line. 

D. Determining the half-life. 
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UNIT IX 



11th Year 



SUGGESTED ACTIVITIES BI MAIHEMATICS 




Refer« «Ifetth 11th Year syllabus, pp 67-68 

1. A radioactive substance is one tliat spontaneously decays into 
another substance by giving off radiation. The half-life of a 
substance is tlie time in which half of the atoms present now 
will decay. 

Exang>le ; There are now 6U, 000, 000 atoms of Poloniura-21h in a 
radioactive sample . In one week there will only be 
32,000,000 left. Therefore, one week is the half- 
life. How many will there be left in another week? 

After three weeks? 

2. A substance has a half-life of 10 years. Its radiation now is 
56 curies. T-Jhat will the radiation level be after 10 years? 

20 years? 30 years? ^0 years? 

3. Ifeke a plot of the follovjing data on the radiation of potassium-l}0. 

jinie 1 hour 3 hours 6 hours 10 hours 13 hours 18 hours 

Radiation in 377 .. ^hh 192 103 71 3U 

counts/minute 



h. plot the above table on: 

a. Ordinary graph paper 

b. Semi-logarithmic graph paper 

From the plot on seuii-lc^ paper, determine the time for the 
radiation level to fall to h its original strength. This is 
the half-life. 



EmiSH 

DMT IX - NtXJIEAR CHEIflS'IRy 
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11th Year 



OBJECTIVES 



Reading and Study 
To locate imteriaLs through the 
use of reference sources. 

To tabulate and present statistics . 

graphically. 

To read a book reviev. 



tfriting and Teclinical English 
TO write an e:q)ositor 7 composition 
e:^ressing a point of view. 



Vocabulary and Word Stu^ 

To' use and spell correctly new 
words from science and literature. 



Oral E^lish 

To verbalize and illustrate infor- 
mation graphically. 

To conduct a panel. 



Literature and Enrichment 
To identify and list problems raised 
by the book. 



ACTIVITIES 



In recent periodicals and news- 
papers ^ find and relate descrip- 
tions of modem Hiroshima and its 
inhabitants^ current discussions 
on the ethics of the bombing^ etc. 
Devise a graph for the set of 
statistics on p. 106 ( Hiroshima ). 
Read essay, '.'A Review of Hiroshima ”, 
Ridenour (in Essays Old and New» 

3rd Edition) 



”1':^ View of an Ethical Question 
Raised in Hiroshima ” 

What responsibility do scientists 
bear for the destructive use 
by others of their discoveries? 



fission cyclotron linear accelerator 

fusion betatron transmutation 

pile . isotope 
Selected words from Hiroshima 



Explain witli board illustrations 
the distance of each of the 6 
characters in Hiroshima from the 
point of e:q>losi<m. ^ihel on 
atomic power based on research 
and reading. 



Hir oshima , Hersey - suggestions 
follow. p 

Poetry - ”E « Bishop 

“Progress”, McCord 
Enrichment; Address by Albert 

Einstein at California 
Institute of Technblogy. 
(Adventures for Americans) 



e 
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11th Y6.ar 



Suggestions for teaching Hirosliiina 



^ uS^the^ix survivors, age and profession, uhose stories ift*. Hersey 
tells. 

b. Hovf far was each from the center of the e:5)losion, and what was 
he doing at the time? 

c. IJhat did each see and feel at the time of the blast? Itet injurxes 
did he sustain? (Quotations from the book may be used. } 

2) Organization of book- 

a. Uhat is the purpose of the first paragraph? 

b. ^Iho is the first character whose activities are described in 
detail? At what point was he mentioned in paragraph one c 

c. Hhat has been gained by listing this person last and describing 
his activities first? 

3) T^hy has Hersey chosen to write about these individuals? 

U) The bombing affected the population in many different ways. 

a. List some of the physical effects; give &zaxfples. 

b. list some of the emotional effects; give exan^les. 

5) T'Jhy did Hersey wite this book? 

6) How would you evaluate the review by Ridenour? 



I. 
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Suggested literature for Ifedisal Technology 
(paperbacks' are “to "Be used ^erever possiO-ie; 



Eleventh Year 



CORRBMTED 



MON-CORRSL/ITED 
for Enrichment 



Biography 



Novels 



Crucibles 
Madaiae Curie 



Ethan Frome 

The old lin and the Sea 



Non-fiction 

Plays 

Poetry 

Short Stories 



Outside Reading 



Hiroshima 
Selected” essays 



Seclected poems 

«Dr. Heidigger*s 
Experiment" 

"The Pedestrian" 
Bradbury 

"Of lUssing Persons" 
Finney 

Science fiction 
Science non-fiction 



Our Town 

Selected poems 

"!Bie Most Dangerous 
Game" 



Other suggestions might include Romeo and Juliet^ The Citadel^ 
Microbe Hunters* 



Twelfth Year 






Biography 


Microbe Hunters 




Novels 




Of Human Bondage 


Non-fiction 


Selected essays 




Plays 




l^Iacbeth 

Famous jimerican Plays 
of the 15>I*0*S 


Poeti^'' 


Selected poems 


Selected poems 


Outside Reading 


Biography 
Booh about atomic 


Modern plays 




power 





Other suggestions 
and History* 



might include "The Enemy of the People", Rats, Uce 
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general INTRODUCTION TO 12th YEAR MEDICAL TECHNOLOGY UNIT ON BIOLOGY 



This area of stu^ consists of 16 subunits beginning idth a genei*al 
review of chemistry, a rei^iew of measurements, and a study of energetics. 
These learnings are then applied to broad biological pidnciples. The 
scqu<mce ends with modezn biological studies. 

The general intent is to link basic chemical and physical 
concepts to cellular activity and rebate them to a variety of applications 
in biological processes. 

Organizations and systems are stressed, but the total concept 
should be developed. Biological activities as a logical sequence should 
be correlated on a physical basis. 
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GEITOAL INTRODUCTION TO 12th YEAR IffiDICAL TECHNOLOGY UNIT ON BIOLOGY 



This area of stucfy consists of 16 subunits beginning with a general 
review of chemistry, a reid.ew of measurements, and a study of energetics* 
These learnings are then applied to broad biological pilnciples* The 
Sequence ends idth modem biological studies* 

The general intent is to link basic chemical and physical 
concepts to cellular activity and relate them to a variety of applications 
in biological processes* 

Organizations and systems are stressed, but the total concept 
should be developed* Biological activities as a logical sequence should 
be correlated on a physical basis* 




OBJECTIVES OF ^ 

UNITS I> II« and III ( The Chemical and Physical Nature of Biological 

Processes «) 

Science; These three tmits are essentially a review of the previoxis 
-- - years work in chemistry, Basic concepts in measurement and 

cmergetics are reorganized to ecsplain the physical and chemical 
properties of protoplasm. The aim here is to enable students 
to recognize organic building blocks (proteins^ fats^ 
carbohydrates, etc.) as a function of chemical processes. 

The English teacher bears the double responsibility of 
reinforcing reading and writing activities stemming from 
correlated activities as well as dev^oping a spiral approach 
to scientific attitudes through focusing on science- 
centered reading. 

% 

The mathematics teacher must act at this time to rewiew and 
reinforce several basic techniques introduced in the previous 
year; while ext^ding these techniques to new scientific 
applications. 



SCIENCE (Biology) 
UNIT I - MEASUREMT 



1 2th Year 



OBJECTIVES 

To measure the sise of a in 
microns with the aid of a micro- 
scope. 

To stress micro units of lengthy 
weight, and volume. 

To practice manipulation of 
micropipettes* 

To measure down to 0.1 milliliter by* 
means of a burette. (Review) 

To transfer measured amounts of 
solution from stock bottle to 
test tube with *the aid of a 
calibrated pipette. 



ACTIVITIES 

1 • Use of the compound * 
microscope. 

2. How big are cells? 

* from Laboratory and Fi^d 
Studies in Biology 

3. Use of a pipette, 
laboratory instruction in 
•the manipulation ' of 
pipettes-volumetric and 
calibrated, T.D. and 
T.C., preparation of 
serial dilution* 

(Review) 

U. Students practice in ' 
laboratory neutralization 
using phenolph*thalein as 
an indicator, (Emphasis 
on end point and reading 
meniscus of burette.) 
(Review) 



Review and List the 
varieties of methods of 
measurements* 
(lEcropipettes, burettes, 
microscopic measurements, 
rulers, protractors, 
analytic balances, 
graduate cylinders, stop 
watches, time intervals.) 
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MATHEMATICS 

UNIT I - SUGGESTED ACTIVITIES IN MATHEMATICS 



12th Year 



A* Precision measurement is the smallest unit to which the measurement 
is made. The error is one-half the smallest unit. The r^tiye 
error is the error/the size of the measurement itself* Significant 
digits STQ digits resulting from the measurement itself> and not from 
the unit of measuroaent* Ebcx A room is 23 met^s long* This can 
also he ea^ressed as 2^300 cm or 23>00O millimeters* Since 
measur^ent was to the nearest meter^ there are only two significant 
figures in any representation of *Uiis measurement. 

£bc: Howr *nany significant figures are there in 30^500 meters? In this 
case^ tho smallest \init of measurement is the nearest 100 meters; 
the error is + $0 meters, and the relative error is .001 6U or 
.iSb# 

6. Drill on prohlons which are similar to those used in the 11th year. 
ExanqDle: Change the following numbers to decimal or standard form 
depending on which is given: 

1) 3.07 X 10^ 2) .00556 3) 8.91 x 10"3 U) U7,000 

5) 6.92 X loO 

% 

Ejc: Evaluate each of the following: 

a) (3.3 X 105)2 b) (2.1 x 10*3)2 

c) U.9 X 10? d) 8.66 X 10^ 

11.33 X io9^ 

C. Rcactice on conversions within the metiic system. Use very small 
and very large units scch as microliters, macroseconds, etc. 

Example: A sanqple of a drug contains hS2 txc* How many mg. 
is this? How many grams? 



ENGLISH 

UNIT I - MEASUHEMENT 



1 2th Year 



OBJECTIVES 
Reading and study 

To esqprcss mathematical formulas in 
words* 

To review reading skills* 



Writing and technical English 

To organize an essay chronologically* 

Vocabulary and word study 

To review measurement vocabiilary. 

To distinguish scientific and general 
connotation* 

To select appropriate dictionary 
defixiitions* 

Oral English 

To share an e3q>erience orally* 

To participate in panels* 

To answer questions from an audience* 

To improve poise, audibility, 
intelligibility* 

Literature and enrichment 

To distinguish primary from 
secondary sources* 

To recognize steps in the scientific 
method* 

To summarize* 

To analyze scientific material 
directed to the informed public* 



ACTIVITIES 

Suggested exercise material 
follows* 

Suggested ^rcise material 
follows* 

Read ”0n Ifeanswering Letters” 
by Morley* 

Write on ”0n Hanging a PictTire”* 



Read General Motors paxi^hlet, 
"Precision” * 



"tolerance” "precision” 
"accuracy” 

*Panel reports on group visits 
■it'Reports on science in the news 



^Mcrobe Hunters.* ddCruif, Chapter I 
Great Experiments in Biology* 
Gabriel and Fogel, pages 106-9 
Group visits as arranged by team 
^Senior Science, Math and Science 
XVeekly* other periodicals and 
newspapers 



^Indicates continuing activity* 



Note on Mcrobe Hunters ; 

The choice of chapters to be studied, their order, and necessary editing 
will be determined by the work in the technology class* In addition to 
the usual attention to character, language, and structure appropriate to 
any literature study, special attention will be given to descriptions of 
the scientific process, and to the vocabulary of science* The students 
should be encouraged to apply their laboratory experiences as background 
for appreciation of the book* Such appropriate concepts as the dependence 
of science upon the past, the international character of science and, 
"serendipity" will be eii 5 >hasized in the stu^ of specific chapters* The 
length of time to be spent on the book will be determined by the teacher 
t^ing into consideration the interest and ability of the class, the 
progress in the tech-lab, and other aspects of the English program* 



UNIT I 



Vert^alizaldLon of Hatheiaatical Terms 



12th Tear 



OBJBCnVESi 

To e 3 q>ress nathonatical symbols in words. 

To coqpress fractions as decimals • 

A. Express completely in numbers: 

one million 
2 million 
3.5 million 
9.2 million 
$10 million 

one million five hundred thousand (2 ways) ^ 

e^ght million two hundred and fifty thousand (2 ways) 
a half (3 ways) 
a fifth (3 ways) 

B. Express in words: 

1,231* 

30,079 

605,1*32 

5 , 1 * 62,800 

3-1/2 

3.5 

C. If A equals an amount, how many ways can you express one half of A? 

(A 1/2A .5A 50S 

2 • . ■ 

twice A: 

one-fifth: 

one-fiftieth: 

D. Hoir many ways can you express: 

1 centimeter 1 ndlimter, 1 nmigram 

(Precision • (2i pswphXet 20) 



MGLISH 
UNIT I 



12th Year 



o 

ERIC 

M 

i 



Verbalization of Matheraatical Tei:Tiis 

.. (continued) 



E* Arrange In increasing order, smallest to largest: 



five 

one-fifth 

•U 

3/16 

.005 



littiat mst you do first? 



F. Arrange in decreasing order (largest to smallest) 



.75 

. 75 ^ 

75 

.075 

.0075 

.0075^ 

3A 

3/k% 



G. Express in numbers A « 2k* 



triple 

a hundred fold 
one-eighth 
half again as xmich 
ono quarter less 
ten times smaller 
twenty percent less 
twenty percent of 
a twenty-p^cent increase 



H. Put into words: 



10,000^ of 25 
.005^ of 25 






1 



10^ of 25 

120^ Of 25 



I 



I* One centimeter divided by I4.0 equals - Ejq)ress 6 w^rs« 



iiMiiiiiii 



ENmiai 

UNIT I 



12th Year 



RE7IEH OF BFilDIKQ SKJU.S 

• • ••4 » 

From Great Experiments in Biology > Gabriel and Fogel, 19^5, p.107 
Leeuwenhoek * s Observations , 1 6?7 

Directions? 1 « Frefview 

2. Head what you have to do* 

3« Read articlt> careiUUy* 

1 • Co^T several words you recognize despite their old*fashioned spelling. 
(Sounding an unfamiliar word may help*) 

Lecuwenhoeck*s spelling Our spelling 

£ 1 # 

b. 

c* 

d. 

e* 

2* Define from context only ; (On your honor!) 

a 4 GlobuLs 

b. divers 

c. discern 

d. animalcula 
e* filament 

g. incredibly 

h. extant 
i* diffused 
j* dissipated 

Learn to spell the six words you are likely to use in your own writing* 
3* Find appropriate dictionary definition for the ten words in ”2*’* 
k» Outline the article using sentences* 

Main idea of Paragraph I. 

One detail of this paragraph. 

Another detail of this paragraph* 

Main idea of Paragraph II. 

One detail of this paragraph. 

Another detail of this paragraph* 

Main idea of Paragraph III. 

Main idea of Paragraph IV. 

Main idea of Paragraph V. 






ENGLISH 
UNIT I 



“ -*» ' 



,12th Year 



5. Draw two diagrams from the observations reported# 

Vfelte elseidiere (not on this paper) the quotation which gave you 
the data for each diagram# . . ' . 

(Diagrams “will be evaluated by students who try to find the 
quotation the artist had in mind#) - . vnv *• : 



12th Year 



SCIENCB (Biology) 

rniT 11 m hatter 



Nature of Energy 

QBJBOnvSS 

To identify the f^nss oH energy* 
(Revimr) 

To list f i^ energy transform- 
ations nhioh take place in the 
human bo4y* 

To review the law of conservation 
of enerpsr* 

TO define calorie and large calorie* 
(kilicalorie^ KC) 



ACTIVXTEES 

1. *tEn6rgy. particles; and Xiife*' 
from Laboratory and F ie ld Studies 
in Biolo^ - ^ ^ 

2* *>Bnergy and its Transformations*' 
from Laboratory and Field Studies 
in Bi^oar ; teacher ed* 

3* Bmonstration of bcmib calorijaster 
and measurement of calorie* 



To relate the energy acquired from 
the chemical bond to heat energy* 



TMERMOMEm 

7^5cmit WIRES 
OCVSEN INLET 




FOOD 
SUPPORT 



THE BOMB calorimeter 



h* Demonstration of potential and 
kinetic energy and conversion of 
one to the other* (mouse trap; 
spring type minute minder^ radiometer; 
photo cell) 
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12th Year 



SCIENCE (Biology) 

UNIT II - ENBBGY AtID MTTSR 

Nature of letter 



OBJECTIVES 

To conpare the properties of mat- 
ter and energy. (Review) 

To list the characteristics of 
elements, confounds, and mix- 
tures. (Review) 

TO identify atoms and molecules 
as the structural units of 
elements and coirpounds res- 
pectively. 

TO draw atomic diagrams given 
the synibol, atomic weight, 
and atomic number. (Review) 

To contrast physical changes with 
chemical changes. (Review) 

TO consider the techniques for 
writing chemical formulas 
and equations. (Review) 



ACTIVITIES 

5. Ch emistry and Biology 
“(Laboratory on mixtiUTes and com- 
pounds, physical and chemical 
changes) 

6. The law of conservation of matter. 

7. Place a few ml. of HaSOj^ in beaker 
with granulated sugar. 

a) Indicate change of substances. 

b) Conpare with tearing paper, 
(physical change) 

c) Indicate variety of elements 
and substances seen in an 
organic coirpound. 



UNIT II 



- 1 ^ 0 - 



12th Year 



OBJECTIVES 



TOPICS 



To con 5 )ute specific heat of sub- 
stances from experimental infor- 
mation* 

To confute heat of combustion of 
substances from bomb calorimeter 
experiments* 

To practice skills in confuting 
ratio calculations TJith the 
slide rule. (Review) 



1) Calimetric calculations 
a* Specific heat 

b. Heat capacity 

c. Heat of combustion 

2 ) Review of ratio and proportion. 

3) Percent corj 5 )osition 

a. Review of slide rule operations. 



o 
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OMIT II 



12th Year . 



Activities 

1* Calculate specific hsats froni'g5.ven information. Find the specific 
heat of copper if $1 calories will raise the temperature of 13 grams 
of copper from 30° C to U7°C. 

Heat used «= (S!p. Heat) x (no. of grams) x (Change in teuperature) 
Qjhits are calories/gran-degree .3 

2. Students should be able to find the heat of combustion of an organic 
substance from data: A calorimeter contains U^O grains of water. 

If the burning of 3.^ grams of sugar raises the temperature of the 
calorimeter 18°C, find the heat of combustion of the sugar. 
jShits are calories/gramjj 



3. Practice on ratio and percent problems similar to those done in the 
nth year. 
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12th rear 



EUCcLISH 

UNIT II “ ENERGY AICT MATTER 

OBJECTIVES 

Reading and Stud;^ 

To recognize an author’s purpose. 

To apply scientific background to 
reading. 

To recognize relation of style to 
purpose. 

Witing and techni.cal English 

TO write a news report of a trip. 

To prepare copy for newspaper. 

To organize material according to 
descending order of in^ortance 
(news style). 

Vocabulary and word study 

To recognize roots, pri^fixes, and 
suffixes used in science. 

Oral English 

To improve listening . 

To note specific information from a 
speech. 

To evaluate speeches. 

Literature and enrictoient 

To e:q?lore vocational opportunities 



ACTIVITIES 

"Gains from Serendipity” Walter B. 
Gannon (in Essays for Mpdem 
Youth) 

«A,B, and C— the Human Element 
in Mathematics” Stephen Leacock 
(in Essays Old and New ) 

VJtite report of trip for class, 
school or local newspaper. 



Words from Microbe Hunters and 
science study. Words from Brooldiaven 
brochure. 

Invite spealcers on scientific 
or vocational topics. 

Prepare a newscast of important 
information from speeches. 



Trip to Brookhaven. 



Note on trips and speakers: x j 4. i 

A varied program of trips and speakers adds much to the students 
interest. The use of panels, interviews, and tape-recordings to 
present and evaluate reports can prevent monotony. 

Instruction in the amenities of self-introduction, ^troducing a 
speaker and others, expressing thanks, asking questions, and carry^ 
on necessary correspondence may become part of the English curriculimi. 






12th Tear 



SCaOBNCB (Biolo^) V':. j . 

tBIT HI - PmSlCAL iMD CTOOAXi mom? PkOTOPIASM 



Hqrsloal Nature of Protoplasm 
OBJECTIVES 

To contrast solutions^ siwpensions, 
and colloids « (Hevisw) ‘ ‘ 

To identify the properties of a 
colloid (Reviev)t 
a» lyndall effect 
h* BrcMnian notion 

To identify diffusion as the 
neans byiMch soluble. mater« 
ials enter and leave a cell. 
(Con^are osmosis.) 

To distinguish between cohesion, 
adhesion, and capillarity. 

To recognize properties of pro- ' . 
toplasmic . nenibranes ; 
a* selectively permeable 

b. active transport 

c. passive transport 
d« osmotic 'gradient 



ACOTiras 

. 1. "Solutions, Colloids, and 
Suspensions" from toboratory 
and Field Studies in Biolo^ 

2. »<Brownian Movement" froai 
Laboratory fStudles in Biology 

3; VFTlniipies ^6fDl)iffailon and 
Osmosis" from Biological I n- 
vestigations . . 

. . ; (t/atch movement of water from 
molasses up through thistle 
tube.) 

•I 



WATSR 




FtNM. 

tCVEtCF 

MOIJVS8QI 

touinoH 



OF 
FIOiM51$ 



SCHII 



k* Demonstration of cohesion, 
adhesion, and capillarity. 

Activities of the, Cell Kbmbrane 
Bl^ (blue version) 

6. Diffusion of Starch and Glucose 
ssds (yellow version) exercise 
6-1, part A 

7* tfeasurement of a Biological 
change 3SCS ( blue ver sldn) 
J^vestigation 1, part 2. 
(quantitative measurement of 
potato cores to show diffusion. 







SCIEMOE (Biology) 12th Year 

tflUT III - PHYSICiO. AND CHEMICAL PROPERHES OF PROTOPLASM 



Chemical Nature of Protoplasm 

0BJECTT733 

To recognize the elements and their 
stable isotopes found in proto- 
piasrai 

• j.. ..;• -.•.•■ 

To identify those elements vihich 
are radioactive o (Review) 

I 

To identify the atomic radiationii 
and con^are them as to j^hetrating 
power, composition, half-life, 
and means of detection. (Review) 

To list the uses of radioactive 
isotopes in biological invest- 
igations. 

To study those inorganic, confounds 
of biological interest. (Review) 

To recc^nize the organic compounds 
idiich are building blocks: 
(carbohydrates, fats, proteins, 

. amino acids, etc. , 



ACTIVITIES 

8. Film: Atomic Radiation 

( Bncyclopedia Brithnnica 
i'iims) 

9. Pi3m: The Atomic Oreerihouse ■ • 

C ‘ . J 

ibi .‘^Substances Found in Cells” 
from laborg^tory and Field 
Studies in Bjology 

11. "Atoms and Molecules" from • 
Laboratory and Field Studies 
in Biology 

12. ^'Compounds are IMo U? of Elements 
and Elements Combine to Form 
Compounds" from Laboratory 

and Field Studies in'.Bip]Logy . 

13. Film: Carbon lit 

lli. Demonstration of Geiger counter 
and scaler, (include effects 
of distance and shieldiiig) 

Relate to tracing in' 
Biological functions. 

15* Film: DNA Molecule of Heredity 
(Encyclopedia Britannica Films) 
(optional) 

16. Review and discuss laboratory 
studies to demonstrate proteins^ 
Sugars (Benedict *s test) 
starches (Lugol*s Test) and 
fats. 
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M!I5ffiMATICS 12th Year 

UMIT III 



EJrponential Function 



OQWTm S 

^■ri— r— - j-aj^ t ■ — ^ ~i wm ■ t — » rirr ^‘i 

To plot groirbli curves and estimate 
results of e:Dponential growth 
from infonnation about groirth 
rates . 

To estimate groirth rates from a 
semi-logarithmic plot of growth. 

To recogiuze and identify analogies 
between groirth of organisms and 
decay of radioactive substances. 

To evaluate e:qponential esqpressions. 



TOPICS 



1) RevieTV of exponents 

a, Negative exponents 

b. Fractional e:!^)onents 

2) Eb^ponential growth 

Plotting of curves 

a, of*dinary e:5q)onential curves 

b, E 2 ! 5 )onentia.l functions on 
semi-log graph paper 

k) D etermination of growth times 

a. lieaiii^ of derived data 

b. i\nalogy mth radioactive 
decay 






12th Year 



UNIT in 



SU3GESTED ACTIVITIES IK MAIHEmTICS 



A. Practice evaluating exponential egressions. (See 11th year Uhit II) 

B. Problem: A bacterium will divide once each hour. Starting 

with one organism, how many will be present in two hours? In three 
hours? Ifelce a table showing how many will be present after one 
hour intervals for 12 hoiirs. 

A bacterium divides once every two hours. Make another table for 
36 hours, starting with one bacterium. 

J&ke a table for each of the above problems, but in the first case, 
starting with 50 organisms, in the second case starting with 100. 

If possible, the above problems can be generalized to an equation 
of the form W = (starting number) x 2t, where ”t’' is the number 
of intervals that take place. 

Students can make plots of the above tables on ordinary graph paper 
and on semi-log paper. Students will get straight lines and should 
recall that the slope of a straight line is constant. Students can 
then take data such as the following for determination of growth 
rate (i.e. the time it takes for the number of bacteria to double). 

Exauple : Ihe number of bacteria in a culture dish of Famishus 

Vulgaris was found to be as follows: 



Time 


Count 


Start 


11(5 


1 hr 


233 


2 hrs 


352 


3 hrs 


1(88 


h hrs 


622 


5 hrs 


960 


6 hrs 


1300 


7 hrs 


1780 



a. Jfeke a semi-logarithmic plot of the above data. Draw the best 
straight line through the points, and 

b. Determine the time it takes for Famishus Vulgaris to divide. 



o 
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ENGLISH 12th Tear 

miT III - PHYSICAL AMD CIIEMICAL PROPERTTES OF. PROTOPLASM 

OBJECTIVES ACTIVITIES 



Reading and study 
To read a biography. 

To review use of the card catalogue. 
To review Dex-rey decimal system. 

To draw a diagram from a description. 



Vjriting and tochnical English 
TO write a paragraph of description. 



To summarize- films. 

Vocabulary and word study 

To recognize the connotative quality 
of words. 

To develop awareness of imagery in 
common language. 

Literature and enrichment 

To read a biography independently. 

To apply scientific background to 
reading. 



Suggested biology list: 

Baker; Angel of Mercy — the f?tory of 
Dorothea Dix 

Bell; Men of Ifethematics 
Buckler: Doctor Dan— Pioneer in 

American Surgery 

Burlingame: Scientists Behind the 
Inventors 

Chandler: Famous Men of Medicine 
Cooper: Young Florence Nightingale 
dcKruif ; Hunger Fighters 
deKruif ; Ifen Against Death 
DelRay; Her Name Is Mercy 
Dickler: ^E3n on Trial 
Dolan: Jenner And the I-firacle of 

Vaccine 

Dolan: Pasteiu? And the Invisible 

Giants 

Dooley: Dr. Tom Dooley’s Three 
Great Books 



'•Friends to Everyone Louis Dhtermeyer 
(in Challenge of Ideas rev. ed. ) 

Find a biography of a scientist 
x^hich you would like to read. 

Tlie New Biology j Koppclman pages 12-13 



Describe another student in the 
class, so that others can identify 
him. 

Describe a laboratory tool so that 
it can be identified. 

Describe an unfajiiiliar object (pre- 
sented by ihe teacher) so that 
another person can draw it. Two 
classes can exchange descriptions. 
*Class notebook on films shown in 
science. • 



"1^ Secret World of Idiom" James 
Thurber (in Search for Perspective ) 
Suggested exercise material follws. 



"Lottery" by Jackson 
"Tlie UnloioX'm Citizen" by /.uden 
Outside reading— biography of a 
scientist. 



Siting: Arrow Book of Nurses 
Fpx: Great Men of Medicine 
Grant : Louis Pasteur— Fighting 

Hero of Science 

HalliXTell: light in the Jungle 

Harrod; Man of Courage— Story of 
Dr. Trudeau 

Hill; Doctors Mho Conquered Yellow 
Fever 

Judson; Soldier Doctor— The Story 
of William Gorges 
Kerr: Wilfred Grenfell— His Life 
and Work 

Koch; Militant Angel — Annie 
Warburton Goodrich 
Lexdne: Discoverer of Insulin 
Maurois: Life of Sir Alexander 

Fleming, Discoverer of 
Penicillin 






UNIT III 
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12th Year 



Connotations 



A Knock or a Boost? 



Very often we reveal our opinion with the word we choose to describe 
something or somecno# Find pairs in the lists below idiich might be 
used to describe the same thing, depending on the writer *s opinion. 



slim 

conservative 

cautious 

foolhardy 

gaudy 

funny 

quiet 

progressive 

popular 

touching 

Knock 



brave 

radical 

shy 

colorful 

slcLnny 

reactj. )nary 

vulgar 

sentimental 

"chicken” 

silly 

Boost 



From Bad to Worse 

Depending on who does the looking, an object may appear bad, worse, or 
worst. Arrange each trio of words in that order. 

1. slow, stupid, plodding (student) 

2. shabby, worn, tattered (coat) 

3. apprehensive, terrified, afraid (a patient) 
argue, discuss, quarrel (two friends) 
sinister, unpleasant, evil (a face) 

6. incorrigible, disobedient, naughty (a child) 

7. haggard, unhealthy, sickly (a face) 

8. proud, conceited, arrogant (a person) 

9. generous, extravagant, careless (a person) 

10. careful, thrifty, stingy (a person) 

For the Optimists 

Arrange these trios in ascending order: 

1. pleasant, radiant, cheerful (a face) 

2. suii5)tuous, satisfying, hearty (a meal) 

3. delight, ecstasy, pleasure (Can you manage without hints?) 

U. clean, immaculate, tidy 






funny, amusing, hilarious 

• # • 

6. pain, agony, discpmfprt . 

7. consciputious ,. me.t.ipv^.oi^, .diligent 

8. bright > ..P.lear, brilli^t;'. 

• • • 

9. genius., skill';: telent 
10. dash, hurry, race 

^ite a Description- of ' 

1. a tall, thin, fair man using words which ^11 let' us know whether you 
like or dislike him. 

2. a short, forty-year-old woman giving a definite impression. 

3. your home— 

as a child from a Park Avenue penthouse would see it. 
as a child from a backwoods shank in Kentucky would see it. 



Ob.iectives of 
Units IV. V. and VI 



(Chemical Reactions and Changes in Living Mateiialsi) 



This area of stuc^ deals with the basf d 'Bio-Chei^iai relationships. 
Here wo are able to emphasize a variety of biological jjTOcesses and 
rd.ate them back to chemical reactions# Such fundamental life processes 



as protoplasmic growth, the nitrogen cycle, dehydration synthesis, 
enzyme activity, and genetic coding are seen as a conqplex integrated 
chemical reaction# 



In mathematics, the students will review pH calculations ^d 
relation to the genetic code, they will study the ways in which 
numbers are . ceded, • -with sipp?4.c3;tion. to . ;cc:,iputor . ma'toeTimtios • 



SCimCE (Biology) 

Ill fll!!! IT - HOgBXTIOiai. KBaBIBSMBraS OF FROIOH.ASM 



X « . . 



S'Qfurces of flaw mt^ials 




12th I«ar 



OBJECTIVES. 



To list t^e naterla^Ji ' ri^rd^rod 
for ths .grcfwth; ^j t<^±v of 
protopli^. and 



a* air‘ 



b. soil, m^erals,^ 
c* wat^.’ 

d. organic c^^iinds 



ACTIVITIES. . 

•-0 j;; • f.'.c/ri, 

1. ‘‘Q 7 oles in Natod?.*. ^ . 
from Laboratory Stni^es 
• in Biology 

•‘"2. Film: "^^itrogeri Qycle” 

.United Vjforld . Films 

3. l^oW iSoir' (ientLcaX changes 
in the nitrogen cycle relate 



To explain how matit'er is 
constancy .reused throng 
natural ^cites^ 

a. carbon’ dioxide-oxygen 
cybie 

b. nitrogen cycle 

c. water cycle 



to .the; types^.!o:jP...bacteria. ^ 
(iiim^ te ch^ that 
. oeOYi^J as~a3^ is 
* metaboixied to nitrates) 




o 



tt 
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miHEMATICS 

UNIT IV 

OBJECTIVES 

• * 

To recognize and identify linear 
equations and functions. 

To plot and draw the graph of a 
linear equation using the slope- 
intercept method. 

To transform any linear equation 
to the standard form for plotting. 

To deilv’e the equation of a straight 
line from any determining 
constraints. 

To solve a system of linear equations 
by dindnation^ or, in special 
cases, by using Cramer's Rule. 



12th Year 

TOPICS 

1 . Linear functions 

2. Graphs of linear equations 

A. Table of values method 

B. Slope-intercept method 

a. Standard form of a 
linear equation 

b. Using standard form 
to plot line 

3. Determination of equations 

A. From slope any y-intercept 

B. From slope and one point 

C. From two points 

U. Solving sets of equations 
in two vari ables 

A. Algebr^aically by 
elimination 

B. Graphically 

C. Determinants 
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IIATHEIIATICS 

IMT IV 12th Year 



SUGGSSTIilD ACTIVinSS IH lIATIiEIiATICS 

Note: Refer to Pre-2n5tineering I-fethoinatics , Units VI, X-A, C (11th Year) 

A. A linear function of a variable contains only the first powen* of a 
variable and a constant* A linear equation contains only linear 
functions of one or more variables. 

Ejcaraple: VMch of the folloiJing are linear equations? 
a) 2x + y “ 5y + 3 b) 3x^ - 2y * 0 c) 5 + 3x * 1/y 
d) X - y * 0 e) 3y • + 2 

B* A graph of a linear equation may be drawn by 

1 • binding txTO solutions of the equation and plotting them* 

The two points are then joined to give the straight line. 

2* Placing the equation in standard form y = rax + b and plotting 
by slope -intercept method. Students should practice this, 
especially the algebraic manipulations inherent in trans- 
forming the equation. 

C* An equation of a line may be determined froms 
1 • The slope and the y-intercept. 

Example: The slope of a straight line is 2/3 and it cuts the y-axis 
at the point (0,3) . ^^hat is the equation? Students can write 
immediat^y y * 2/3x + 3, but should transform to give, an equation 
with integer coefficients. 

2. The slope and one point on the line* 

Example: A line is parallel to the line y ® 3x - 7 and passes 
throu^i the point (2,8). Find the equation of this line* Students 
can vTTite 

a) the slope of. the line is +3, since it is parallel to a line 
with this slope. 

b) y ■* mx + b, m ” 3 2 + b, and b * 2, hence the equation^ is 
y * 3x +. 2. 

3* TtJO points on the line. 

Example: Find the equation of the line passing throu^ the two 
points (2,-3) and (3, 7). Students will find the slope by the slope 
formula from coordinate geometry and continue as in method 
(B) above* 

D. Students should practice plotting and solving such systems as 

3x •• 2y “ 19 
X + 3y ■ 12 

using both the graphical and elimination methods* 

SVstens such as: • 

3.25x + 1*33y » 21*6^ 

1*77x + 2*Uly * 13.87 

can provide motivation for some method of solution that talces 
advantage of the use of the slide rule* Cramer's method can be 
taught,'^if time and abilities pennit. 



er|c 



3WGLISH 

m'lIT IV - l^mTIOHAL HEQUIRSI»S OF FROTOHiASI^ 



12th Year 



OBJECTIVES 
Reading and study 

To recognize the standard experiment 
fom: aim, method, observation, 
conclusion* 

To recognize the author's purpose* 

To exercise critical thinicing* 



To recognize symbolism in poetry. 



ACnVITISS 

(BSCS) iiblecules to Man 
(commonly called BSCS blue 
version) pp* lt99-500 
"Science has Spoiled my 
Sinjper” Philip Xitylie 
(in Search for Perspective) 



Write Beaumont's report as a 
nei'Tspaper article; as a letter 
to his TJife* 



Lab reports, to be suggested 
by science teacher* 

"research, detail, romance, 
decadent, respiratory, 
inquiry" 

Poetry--selected examples 



Vfriting and technical English 
To write for a specific audience* 

To paraphase* 

To write a lab report in standard form* 
Oral English 

To use accent indication in dictionary* 

To accent correctly words frequently 
mispronounced* 

Literature and enrichment 
To recognize the significance of 
figurative language* 



Suggested poems: 

Benet, W.R* and R*: Wilbur Wright and Orville Wright (in A Book of Americans) 
Crane, Stephen: The Wayfarer, The Pathway to Truth, I Savy a Ilan 
TVost, Robert: The Road Ilot Talcen, Choose Something Lilce a Star 
Denney, Reuel: The Laboratory ladnight (in Imagination! s Other RLace, 

Helen Plotz ed*) 

Lindsay, Vachel: Euclid 

Ross, Ronald: Lines Written After the Discovery of the Germ of Yelloiy Fever 

(in Imagination's Other Place) 
Sandburg, Carl: Aritlmetic, Fog, Ten definitions of Poetry 

Wote on poetry: 

As noted in the introduction to English in the Ere-technical course, the 
humanistic and cultural values of literature must be given due emphasis* 

The study of poetry is introduced as one of the uses of language, and it is 
correlated through the subjects of the poems* But this is a mere starting 
point; the traditional methods and values of poetry study should be suited 
to the level of the class* The stuejy of symbolism can easily be related 
to the use of scientific and mathematical symbols* 
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SCIENCE (Biolo'gjO 

UNIT V - CHEMECM. HSACTIQNS OF PROTOPLASM 12th Year 

Dehydration and hydrolysis 

OBJECTIVES ACTIVITIES 



To identify dehydration synthesis as 
the process by which polyiaers of 
carbohydrates, protein, and fat 
are built up in a living cell. 

To trace the synthesis of a 

carbohydrate from a monosaccliaricTe 
form to disaccharide to polysaccha- 
ide (carbohydrate). 

To trace the synthesis of a protein 
beginning with an amino acid to 
diepeptide to protein. 

To trace the synthesis of fats 
(glycerol + three fatty acids) . 

To identify hydrolysis as the 

essential mechanism of digestion. 

Neutralization 



To recognize the importance of pH 
in a living organism. 

To find the concentration of a base 
(acid) by titrating . against a 
. standard aQid. (base) . 

To recognize that blood has a con- 
stant pH and to recognize the role 
of buffers in keeping it constant: 

a. definition of buffers 

b. importance of HCO^, COo 

P0|^ ions. ^ ^ 

To con5)are the speed of pH changes 
in buffered and unbuffered sol- 
utions. 



1. Organic Ester Preparation 
from Laboratory Investigations 
in Chemistry 

2. Use molecular models to 
demonstrate dehydration, 
synthesis, and hydrolysis 
reactions, (students work 
in pairs with model kits) 

3i. Titration using standardized 
acid (or base) to find 
concentration of given base 
(or acid) usinr?; phenolphthalein 
indicator. (Review) 

li. Demonstrate use of pH meter 
to determine pH of solutions 
that students were directed 
to prepare. 

5 . Approximation of pH by use of 
litmus paper, hydrion paper, 
and indicator solutions. 
(Review) 

6. Set up a con5>arator block 
for pH determination. 

7. Check the effects of acids 
and bases on flower pigments 
using the microscope. 

8. Neutralization of buffered 
solution-compare with activity 
#3 where solution of similar 
pH was used to see effect on 
volume of neutralizing 
solution needed. 

(Review and discuss, where 
necessary, or possible, the. 
chemical equilibrium of 
blood buffer solutions) 



% 



SCIEHCE (Biology) 
BKtT V (continued) 
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12tb leax 



Oxidation, catalysis, and enzyne 
action 



OBJECTIVES 



To distinguish between aerobic and 
anaerobic oxidation with 
roferencQ to raw materials 
necessary and end products. 

To identify eni^rmes as organic 
catalysts which speed up and 
slow down reactions in living 
systems. 

To compare the surface structure of 
an enzyme to its substrate. 

a. “lock and key” fitting of 
reacting molecules to 'Uie 
surface of the enzyme. 

b. enzyme specificity (multiple 
gene concept where applicable) 

To list five classes of enzymes and 
identify the type of substrate 
each acts upon. 

a. , carbohydrases • 

b. proteinases • 

c. lipases 



.9. Demonstration of: 

a. aerdfcic oxidation by 

‘ bxaming-butter, candle, 
peanut, sugar. 

b. anerobic oxidation- 
set up fermentation 
tube with yeast 
suspension in molasses 
(lactic acid, alcohol) 

10. Catalytic activity of enzymes 
in living materials BSCS (blue 
version) 

Demonstrations on the activity 
of a cajfe^yst (manganese 
dioxide, cat^ase) on a 
substrate. . 

11. Demonstration mock-up to 
show surface of enzyme 
anvl substrate. 

12. Review digestive processes 
a. anabolism and catabolism 

based on ddb.ydratipn 
synthesis and hydrolysis, 
b • relate' to absorption 
•and villi, (diffiission) 




-167- 



MTHEI'IATICS 

muT V 



12th Year 



OBJECTIVES 



TOPICS 



To perforid losaritliriic computations oX' 1 . itcview of Ipearitluas 
advanced nature, 

a« Finding I 03 S on slide 

To find pH oX solutions with knovm rule and in table 

concentration. b. Computations using logs. 

2. Calculations of pH ' 

a. Finding. pH from - 
concentration 

b. Review of molar and 
; . normal solutions . 

• , . c. Finding concentrations 

- . • from pH. 

ACTIVITIES 

A) Evaluate, the following ^ression. 

3 ' 

X ° y cfa7g) (te.3) 

■ (6.1 5r ^ 

B) 1. Find the pll of a .OiOTM solution of HgSOi^. 

2. Find the pH of a solution, of UaOH contaihing 3*0 grams per liter. 
Students must, review moles and molar solutions here. 



3. Find the molarity of a solution of H Cl which gives a pH reading 
of 3*l5» • 

I » ■ 
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ENGLISH 

UNIT V - CH ES€CAL REACTIONS OF HIOTOPLASM 12th Year 

ACTIVITIES 



Suggested exercise jnaterial 
follows. 



S^ect a topic for tern paper. 
Carry on individual research* 

”On. receiving the Nobel Prize’* 
William FauUmer (in Challenge, 
of Ideas rev. ed.) 

Models nay be found in hand- 
books of compos! tionw. 

Elements drawn from science 
studies,:, ase, poly, lip, 
pept, ide. 

The writing of a term paper on a past Nobhl Prize winner- in science, 
literature, or peace pr^/ides an excellent opporttaiity for team teaching* 
The announcement of the yaar*s prize winners, which occurs in the fall, 
provides a suitable opportunity to introduce the project. The science 
and math teachers will be' able to suggest rewarding subjects in their 
fields and direct students to useful material* First drafts on 
scientific fig^.es should be read first for content -by the science 
teacher. 

The length and other requirements for the paper must be decided by 
the team according to the level of the class with allowance for 
individual differences in student ability and difficulty of material. 

The students should understand these requirements thoroughly. 



OBJECTIVES 

Reading and study . 

To introduce research skills 
preparatoxy to writing a term 
paper. 

To become acquainted with special 
reference materials. 

To write a. paper on a Nobel Prize 
winnex*. 

• 

Vfriting and technical English 

To prepare an outline for a term 
paper. 

Vocabulary and word study 

To understand common stems, prefixes, 
and suffixes. 
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ENGLISH 
UNIT V 



12th Year 



Library Skills 



OBJECTIVES: 



1 . 

2 . 

3. 

U. 



to s^ect the best first source for a research job. 
to proceed efficiently to the ne^rt appropriate source, 
to use each source efficiently. 

to experience success — using varied reference sources, 
to appreciate and observe the rules in library reference rooms. 



1 . Use of unabridged dictionary 



In which can you find: 
spelling of consist -nt? 
derivation of cytology? 

1/Jho is Gustav Mahler? 

How many monarchs have ruled England? 



"Whore would you look first to get information^ , 
baroque, counterpoint, scrapple, Sutter’s Mil, Andre Ampere. 



2. Teacher will prepare problems for class to look up individuany - 
e.g. - Page in the Bible where you can read the story of David and 

Goliath. 

When was the nickel introduced into U.S. currency. 

When do you use further and when do you use farther. 

Latitude and longitude of Agadir. 

Antonyms for decrepit . 

Books written by Ray Bradbury. 

¥as Leonardo da Vinci a sculptor? 

Who invented the saiety pin? 



Divide class into four teams of eight each, and time each team as 
it locates this information. 



3. Test 



cl • 



ing only your dictionary (where necessary) select from 
, moiled in notebook the best single source for each item listed 



below: 

1 . George Bernard Shaw 

2. meaning of German word kraft 

3. rhyme for culprit 

k, exact words of Emancipation Proclamation 

5. latest jpopulation of Illinois 

6. boundaries of the empire of no^der the Great 

7. books in our library on nutrition 

8. mo said: "The pedigree of honey Does not concern the bee. 



It 



9, explanation of allolomorph 
10. Where can a story by Ring Lardner be found. 



Several students make two copies of this test and their answers. 



o 
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ENGLISH 
UNIT V 



12th Year 



Ij.* Toni Paper 



Uterature, world P®f Z choose one indiwidnal 

be presented orally. 



o 




+ 



EWCa.ISH 
UNIT V 



Prepar ation of a Research P aper 



12th Year 



Steps: 

1 • Choose a subject of interest. 

2. Reduce to manageable proportions. ... ,. 

3. Maice a tentative list of headings. 

k» Do research. 

5* Take notes on cards (large size) undw headings noted in 

adding and revising headings with eo^exlence. Note bibliographi- 
cal data. 

6. Revise thesis sentence. Revise outline headings. 

Short cards according to headings and discard any that you do 
not wish to use. Arrange cards in order. 

7*. Hake an outline. 

8. Devise attractive title, opening, and closing. 

9. Vhri.te first draft on one side of paper, with id.de margins, 
skipping lines. 

10. Revise especially for transitions, felicity of vocabulary, and 
sentence variety. 

11. CoB^JOse final draft using scissors and paste. 

12. Assemble biblio^aphy. 

13. Write final draft. 



SCIEKCE (Bi«l«gy) 

tmiT VI • RECENT RESEARCH ON THE CELL 



12th leAT 



C^l atractee JWiretfle4 by the 
elects aicr^acope 

OBJECTIVES ACTIVITIES 



To iAentlz^ the iQ.tzmstractnre of 
a coll (neiAMnef on4oplaa>iic 
retlcnltDtf rVMiims8f adtoofaon- 
drla^ llporaMy .thr^Bones).. . 
Int 

a. appearance 
b* choRdcal eoaposiition 
c« location 
d* ftmotlon 

Noleic Acid Coding 

OBJECTIVES . 

To explain the Wat8on<»CriGk model 
of OKA atructm^e; 



1 • Filttetrip on 

2^ FUisetrip on Cell Na^eua 
Pjaeoveriee 

3« Filmstrip on The New Concept 
of the CdLl 

k« Filmstrip on RNA and Protein 
Sfhthesls 

$• Use overhMd pi^jector to 
hhow nltrastnicture* 
Illustrate randcnneas as 
as orderliness of the 
Tariety of structures* 



To eaplaiB MA replioatlon* 

To explain how the coding of 
INA affects protein ssnathesis* 

To explain how SNA and RNA are 
related to protein formation 
in ribosomes* 



6« Utilise sciehtifio readings 
to Tsiderstand the genetic 
code* 



?• Visit Huseom of Natural 
History ecKhiblts on cell 
structure and genetic 
code* 



8 * 




A s Aitmimt 
T stJhytmM 
Q 



fOMO/CYRiSASM MO 
PHOSPHORtt ACID 



MTHEIIATICS 
UNIT VI 



12th Year 



OBJECTIVES 

To change numbers from decimal to 
. other bases and vioe .versa* 

To perform additions and 

multiplications on nu3d)ers in 
binary coding. * 



TOPICS 

1. Systmes of numeration, 
a. Decimal system. 

b« Binary system, 
c. Place-value system 
. in general# 

2. Operations. 

a. Changing nunibers from 
one system to another. 

b. ' Operations within *ttie 

binary system. 



ACTIVITIES 

A) 1 • Change the foUoi^ing numbers to base 10 from the indicated base: 

(SliDj, ( 7356 ) 0 , (11011010)2, ( 322 )t>. 

2. Write the number (576)io in base 2, in base 5, in base 8, 
and base 1;. 

B) Perfom the foUoxdng operations in base 2: 

1. (Ii'011) + (101) 

2. (111011) X (1101) 



ENOLXSH 

UNIT- VI - REGENT RESEARCH OH THE CEIJ. 



12th Tear 



OBJECTIVES 

Reading and study 

To recognize a variety of 
paragraph patterns# 

Writing and technical English 

To use a variety of paragraph 
patterns. • ' 

Vocabulary and word study 

To eaiLs^ge scientific vo^bulary# 

To review or introduce prefixes 
frequently encountered# 

Literature and enrichment 

To cnplloy the resources of the 
New Torlc Public Library . ‘ 
system# 



ACTIVITIES 

Cui^^ent^ text- book inat^ials# 

Based on first drafts of term 
paper# 

unicellular^ acel lu l ar ^ 
niultic«^ular, etc# 

A visit to a sxiitable library# 
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Ob.iectives of 
Uhits; VII5 VIII IX 

(Biological Energetics) 



The three areas cited here develop the concept that living functions 
are Ce on their energy sources. Hespiration is seen as a rele_s_^ 

process and photosynthesis as a trapping mechanism while a v^tsty of 
uses are developed (povoiuent, florescence, etc.). Forming .tudv 

concepts in biological energetics is of great significance m the st dy 

of the living process. 

The teacher of English will continue applying rese^ch “^^ods to 
a term^^r on a scientific subject. In edition, re^ skills will 
be reinforced by lessons in reading scientific material.. 

At this time the mathematics teacher mil have time to include 
some of the topics from traditional mathematics that , 

order that the students sharpen their skills in preparation for a 

mathematics. 
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SCIEHOE (Biology) 

OSIT VII - FHISICAL USES OP EUEEGT' 

~ ^ ' \ 

Energotica of Movement 
OBJECTIVES 

To explain how energy is useci for 
movement; 

a. muscular (skeletal and . 
visceral) 

b. flagellary 

c. ciliary 
d* ameboid ■ 

Energetics of Heat Production 
OBJECTIVES 

TO e:q>lain how energy is used for. 
the production of heat and light 
in living organisms: 

a. ATP— -^movement — )friction- 
- — ^eat 

b. ATP— -^phosphate donation— 
«^heat 

c. biolimiinescenco, fluorescence 



12th Tear 



ACmiTIES 

1. Demonstration of movement in 
dissected frog»s gastronemius 
muscle when stimulated by 
electricity. 

2. Ifcing . the microscope, observe 
moven^nts .of representative 
protoz-oans. Observe the action 

of flagella, cilia, and pseudopods* 

3. Demonstrate production of heat 
caused by friction* 

h. Fermentation— ‘Release of Energy 
from BSCS (blue version ) . A 
controlled experiment quantitatively 
measuring the heat produced 
in fermentation. 

5. Demonstration of chlorophyl 
extract fluorescing in strong 
light. 

6. Filmstrip: ATP-"A Packet of 
Energy 

7. To rate the students* proficiency 
in the use of the microscope 

by means of appended check list* 



SCIENCE (Biology) 
Chit VII 
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12th Year 



Check List of Student Reactions in Finding an Object 

Under the Microscope 



Sequence 

of 

STUDENT* S ACTIONS .Actions 

1« Takes slide 

2. Wipes slide- idth lens- 

paper . 

3. T'Jipes' slide idth cloth ___ 
U. Wipes* slide idth finge r 

Moves bottle of culture 
along the table * 

6. Places drop or two of 
culture on slide 

7. Adds more culture ' 

8. Adds few drops of 
water 

9. Hunts for cover glasses *" 

10. Wipes cover glass with 
lens paper 

11. TfJipes cover with cloth 

12. Wipes cover with finge r 

13. Adjusts cover with 

finger __ 

111. Wipes off surplus food 
1^. Places slide on stage 
l6. Looks through eyepiece 

with right eye __ 

1?. Looks through eyepiece 

with left eye _ 

18. Turns to objective of 
lowest poiier 

19. Turns to loiT-power 
objective 

20. Turns to high-poiier 

objective _ 

21. Holds one oye closed 

22. Looks for light 

23. Adjusts concave 
mirror 

2li. Adjusts plane mirror __ 

25. Adjusts diaphragm __ 

26. Does not touch 
diaphragm 

27. Iflith eye at eyepiece . 
turns down coarse 
adjustmoHu 

28. Brealcs cover glass 

29. Breaks slide 

30. ^mth eye away from 
eyepiece tons doi-jn 
coarse adjustment 



Sequence 

of 

STUDENT* S ACTIONS (Cont’s) Actions 

31. Turns up coarse adjust- 
ment a great distance 

32. ^]ith eye at eyepiece 
turns down fine adjust- 
ment a gread distance 

33. With eye away from 
oj^piece turns down 
fine adjustment a great 
distance 

3ii. Turns up fine adjustment 
screw a groat distance 
3^. Turns fine adjustment ■ 
screw a few tons 

36. Removes slide from ' ^ 

stage • 

37* VJipos objectix^e with 
lens paper 

38. I'^Lpes objective with 
cloth 

39. I-^pes objective with 
finger 

110. Wipes eyepiece with 

lens paper ' 

111. VJipos eyepiece with 

cloth • 

1|2. VJipes eyepiece with 
finger 

Ii3. l^ces another mount 
lili. Takes another micro- 
scope ■ 

ii^.‘ Finds object ' 

116. Pauses for an interval __ 

117. Asks, **T*lhat do you 

want me to do?” «««_ 

118. Asks whether to use 
high power 

119. Says, !*I*m satisfied” ___ 

50. Says that the mount 

is all right for his 
oye » ' 

51. Says he cannot do it 

52. Told to start now moun t 
53* Directed to find object 

under low power 
5U. Directed to find object 
under high power 



UNIT VII 
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X2th Year 



Supplementary Jfeterials 
. . Biological Sciences 

Check last of Stjk^ht Reactions in Finding an Object 

Uhder the Ifi.croscope 



Sequence 

MOmCEABIE CHARACTERISTICS of 
OP STUDENT* S BEHAVIOR Actions 

X* A^dcuard in movements 
2. Obviously dexterous in 
movements 

. 3* Slow and deliberate 
U* Very rapid 
5* Fingers tremble 
6* Obviously pertiu*bed 
',?• Obviously angry 
‘ 8« Does not take work 
seriously 

9* Uhable to work without 
specific direction^ 

10. Obviously satisfied with 
his unsuccessful efforts 



Sequence 

CHARACTERIZATION OF THE of ' 

STUDENT* S MOUNT Action 

!• Poor light 

2« Poor focus 

3* Excellent mount 

k* Good mount — — 

5* Fair mount 

6. Poor mount 

7 • Very poor mount 

8« Nothing in view but a 

thread in his ejrepiece ___ 
Something on objective 
10. Smeared lens 
11; Uhable to find object 



Sequence 

SKILIS IN NHICH STUDENT of 

NEEDS FURTHER TRAINING Actions 

1. m cleaning objective 

2. In cleaning eyepiece 

3. m focusing low power 

li* In focusing high power ' 

5* In adjusting mirror • 

6* In using diaphragm 

7* keeping both eyes 
open 

8* In protecting slide and 
objective from breaking 
by careless focusing 



Above check lists are fr<»i: 

■ • % 

• # 

A ITactical Introduction to Measurement and Evaluation by H. Reianers, 
N.L. Gage, and Francis Rumniei, Harper & Bro’s.T York, 1^0, p. 259 
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MAiOTMtTTffs - Qvmmc EQUAncMs m hoots op humbebs 
raiTvn 



12th Tear 



OBJECTIVES 

set t:?) and solve problems in 
quadratic equations using the 
lythagorean relation^. 

'So simplify radicals and evaluate 
using a square root table# 

TO rationalize siiple monomial 
denominators# 

TO solve any quadratic equation to 
any desired degree of precision , 
with method to be chosen by the . 
student to suit the particular 
problem# 

To plot the graph Of a quadratic: 
equation and use the graph to 
solve to the nearest tenth of a 
unit# 

To find the geometric properties 
of turning point and a^cis of sym-; 
niBtry of a graph froni the 
equation# 



TOPICS — 

1) Pythagorean theorem as source 

of quadratic equations# (Retlew) 

2) C^)erations with roots of numbers# 
a# ^^^lifying radicals . , . 

b# Rationalization Of fractions 

c# Addition and subtraction 

3) Factoring of algatraip ‘ ®xpre$f 
sioris# (Review)' 

li) Solving quadratic equations# 
by factoring 

a. property of zero ; 
b# Incomplete quadratics 

5) Verbal problems that lead to 
quadratic equations# 

6) Solving by corcplctiiig the. square 
a# Solving to * the nearest 'tenlh 

dr hundredth .. 7 

b. Quadratic formula . . 

7) Graphic solution of quadratic 
equations# 



ENGLISH 

UNIT VII - IHYSICAL USES OF ENERGY 



12th year 



OBJECTIVES 

Reading and study 
To understand and use scholarly 
abbreviations* 



Wi:*iting and technical English 
To paraplirase* 

To learn to cite sources* 

Vocabulary and vord study 
To define accuraioly* 



ACTIVITIES 



Garland of Ibids» Frank Sullivan 
(in Essays Old and New ) 

Handbook on Englisii coi» 5 )osition 



Paraphrase pages 12-13 in The 
New Biology by Koppelman* 

Construct a glossaiy for term 
paper* 



Note on vocabulary: 

In some classes, the crossword puzzle found in Senior Science will be 
useful if class sets are available* This is one of the magazines recom- 
mended* At intervals the puzzle is concerned with a particular scien- 
tific field which may relate to a unit being studied* 



SCIBNtJE (Biology) 

UNIT Vm - THE CHSMISm OF ENERGY SUPPLIES 



12th Year 



Photosynthesis as an Energy Trapping Mechanism 
OBJECTIVES ACTIVITIES 



To explain the process of photo- '’ T 
synthesis giving special attention 
to: 

a* chlorophyll 
W ATP 
c. vater 

d* hydrogen acceptor 
e« carbon dioxide 

To distinguish, between »llght» and 
Mark'* reactions <* 

To explain the photolysis of water, 
and fixation of carbon dioxide. 



1. ’'Chrcanatographic Separation 
of Chlorophyl” from BSCS (blue 




2. RciVier-? and discuss experijnehtal 
proof of the process of photo- 
synthesis : 

a* State equati^ ^^d balance* .V . 

b. Isolate chTorophyil^ and 
show presence of starch* 

c. Use variegated leaf exper- 
iiuent to ^ show need for chloro- 
phyll. 



To list the products of photosynth- 
esis in green plants, sugars, 
starches, proteins, fats, vltaMns* 




Experiisient on light and photosynthesis. 



a' 

miHfr 




BiMit 







Yium yguBHf 



0 



((fOMKnest 




\ 

I 



YKwm 




Experiment on carbon dioxide and photosynthesis. 
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SCrSlIGE (Biology) 12th Year 

IJNIT VIII - THE CHESUSIRY OF EI^RGY SUPPLIES 

Photosynthesis as an Energy Trapping Ifechanism (Continued) 

OBJECTIVES ACTIVITIES 



To he fajniliar with recent research 
techniques used in photosyn- 
thesis studies: 
a* use of heavy isotopes 
h. radioactive tracers 

To contrast the means of detection 
of isotopes (heavy and radio), 

¥ 

Respiration as an Energy Releasing 
Mechanism 

To identify fermentation as the an- 
erobic breakdown of glucose in 
which little energy is released. 

To write the chemical equation for: 

a. alcoholic fermentation 
(anaerobic ) 

b. aerobic respiration 

To write word equations for the use 
of ATP to produce energy and for 
the synthesis of ATP fi'ort ADP. 

To contrast aerobic respiration with 
anaerobic respiration. 



d. Demonstrate proof of COp 
production with Brom Th^ol 
ELue (BTB) and water plant 
in test tub ^s. 

e. Show production of O 2 in 
water plant. 

3. Relate dark reaction to splitting 
of water molecule. « (Ofeo tracer 
experiment with 0^*^) 

li. Filmstrip: "Trapping the Sun»s 
Energy" 

"Respiration in Plants, Animals 
and Microorganisms” 
from Laboratory and Field Studies 
in Bi^o^ (an exercise showing 
the relationship of oxygen 
and carbon dioxide to respir- 
ation as well as the influence 
of work on the respiratory 
rate ) 

6. Film: "Cell Respiration" 

(shows oxidation of glucose, 
formation and uses of ATP) 

7. Relate the structures of 
ATP, DNA, RNA (basic nucleic 
acid structurec use of NP, etc.). 



8. Produce COp in fermentation 
tube where no Op can possibly 
take part. 

9 . Discuss aerobic and anaerobic 
bacteria. 

a. discuss botulin 

b. show fermentation tubes 

c. relate to disease micro- 
organisms sxir\ soil microbes 



HMHEH/mCS 

DHIT rai - SQffimOHS raOSE GRAPI^ ARE CtRT^ .. 

• • • 4 



OBJECTIVES 

To plot a parabolic curve froni its 
equation. 

To determine and locate geometric 
features of a p^abola from its 
equation. 

To identify the conic sections as 
hyperbolas^ ellipses^ circles^pr 
parabolas 9 by tospoction of their 
equations. 

To determine, for a circle graph, 
the center and radius by completing 
the square. 

To determine, for an ellipse, the 
semi-major. aiKi minor axes from 
the equation;. ■ 

TO plot or sketch the curves of 
all the conic sections. 

To plot non-algebraic curves from 
their equations. 

To solve a system of equations 
containing one or more non-linear 
equations, and recognize the 
existence of coinplex roots. 



12th Year 



TOPICS 



1. ihe parabola. 

a» Reyiefr of quadratic equations 
b^ cbn^let^ the square 
(Review) : • . • 

c. ibds of symraetiy and turning 
point 

d. Plotting the graph 

e. Parabola as a locus 

2. Other conic sections 

A. CiJrcle T I . . 
a/ Equation recognition 

b. Completing the square 

to find center and radius 

c. Drawing from standard 
form 

d. Locus properties 

B. Ellipse 

a. Equation recognition 

b. Sketching from equation 

c. Locus. properties 

d. Scientific properties 
C* Hyperbola 

a. Locus 

b. Recognition 

D. Applications of conic sections 
to physics 

3. IVanscendental curves 

a. Trigonometric curves (on 
polar coordinate paper) 

b. Exponential and logarithmic 
curves 

c. Witches 



ENGLISH 

UNIT VIII - EHEIESm OP ENERGY SUPPLIES 



12th Year 



OBJECTIVES 

Reading and study 

To reinforc¥ i^eading of experiifiental 
pattern. 

To review types of paragraph develop- 
ment. 

To in 5 )rove reading of scientific 
material. 

Witii^ and technic^ English 

To write lor a specific purpose. 

To parapln?ase« 

To review variety of sentence 
structure. 



ACTIVITIES 



Great Exper iments in Biology 
pages' 156-1^7. 

New York Times "Drama of Disease" 
(material follows). 



Paraphrase a scientific report 
from the New York Kmes . 
Consider variety of sentence 
structure in first drafts of 
tera papers. 



Note on technical English; • • • 

It is assumed that instruction id.ll be given in spelling, punctuation j 
sentence structure and usage after every piece of written work has been 
corrected. The topic should be selected on the basis of the students* 
needs. 
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ENGLISH 12th Year 

UNIT VIII 

’'Drama of Disease” 

( N, Times /irticlo) 

Aim: To, review, types of paragraph development* 

I. Road caref Tilly, numbering paragr^hs* 

% , - V 

II. Copy as many transitional phrases as you can find* 

III. l^ch paragraphs include: 

backgroun d 

predictio n 

explanatio n 

descriptio n 

compariso n ■ ' ^ 

IV* What technical words or phrases do you need mre help with? 



DRAMA OF DISEASE BEING RE-ENACTED 



Viral Agent is Being Tt’acod, As Yellow Fever Was 



By John Osmundsen 

Ihe drama of ’’Yellow Jack, ” the Sidney Howard play of 193U about 
the conquest of yellow* fever, is being played in the same real setting 
of *the tropics with similar heroes but Trilth a new villain* 

Bie villain in the Broadway depiction of disease-fighting was 
the Aedes aegypti mosquito, which Ifej* Walter Reed and his co-workers 
proveT3^r5^arsFarlier in Cuba and Panama to be the carrier of the 
yellow fever virus* They did this by deliberately allowing themselves 
to be stung by the insect and by contracting the disease in consequence. 

Now, scientists from the National Institute of Health working in 
the Panama Canal Zone report having identified a rodent as the carrier 
of another deadly virus* !Ihis virus causes a hemorrhagic fever. It 
is called ’’the black typhus." It has killed hundreds of persons in tlie 
last three years, and it now s*fcrikes about 30 a month, killing one 
in five. 

Raging out of control since shortly after the first case was 
reported in 19^8, the new disease has caused the depopulation of several 
farm villages in Bolivia. One, Orobayaya, has been abandoned, accord- 
ing to the report, and the population of others has dropped from 2,000 
to fewer than 900* 
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OHIT vin 



May Be Hard to Conquer 

For these reasons ^ the disclosure by the i\jnorican scientists that 
an animal carrier of the disease virus has been found was received as 
good news. 

Just how good that news is remains to be soen, however. There 
are signs that this disease may be harder to conquer than yellow fever. 

The parallel between the two stories of disease -fighting exists 
partly in the report from the workers in Bolivia and the Canal Zone, 
where their laboratory facilities are located, that six persons associated 
with the work on the hemorrhagic fever have been stricken by it, and 
one came very close to death. 

It is true that the infections wore not— as in the Walter Reed 
story— deliberately inflicted. Two of tho cases amounted to as much, 
however, for both wore wives of victims and ;}rc'Jiv:v'b:.r contracted the 
disease by kissing their stricken husbands while they wore recovering 
in the hospital. 

jHq risk of infection tjr person-to-person transmission of the 
virus is great in many viral diseases. It was not seriously con- 
sidered in the new disease, however, because the scientists wore so 
certain that tho virus was transmitted to humans from an animal 
reservoir of some sort (which turned out to be a rodent) through an 
insect vector, as in the case of the yelloi’i’ fever mosquito. 

•'There isn't another case in the whole world medical literature 
of the direct transmission of an arthropod-borne virus.*' said Dr 4 Karl 
M. Johnson, head of the research team, in a telephone interview last 
week from Middle iUnerica Research Dhit in tho Canal Zone. The unit 
is a field station of the National Institute of Allergy and Infectious 
Diseases, and it is operated by the united States Public Health 
Service in collaboration with the Tjaiter Reed Arngr Institute of 
Research. 

The demonstration that the disease can bo directly transmitted from 
human to human may have several serious consequences. 

First, it has already made working with tlie virus extremely risky. 
The only persons permitted to enter the laboratory where the rese^ch 
is done are four of the six who have had the disease and are now immune 

to it. 

A second consequence of tho direct transmissibility of the virus 
is that there is probably no insect vector involved that could be 
eliminated, as Aedos aegypti ho.s been in many parts of the world. This 
means that the rodent probably transmits the virus to man through 
excrement or through tho air. 
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SCIEICE (Biology) 

UNIT IX - DITSRDE»1DENT SOIRCES OF E'lEFfllY 



12th Year 



ACTIVITIES 

• 8* Utilize prepared overhead trans- 

parencies to show conparativd 
structures of the variety of 
parasites. * 

9* Introduce evolutionary aspects 
(survival) in relation to 
adaptation. 




MATHSmTICS 
UNIT IX ■ 
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12th Year ‘ 




OBJECTIVES 

To write complex numbers in standard 
form^' • 

To plot can$>lex nizRibers* 

To perform arithematic operations 
on cor^lex mmibers and two-dimen- 
sional vectors. 

To determine the length or magni- 
tude of a vector from its com- 
ponents using the I^thagorean 
Bieorer. 



TOPICS 

1. Conplex numbers 

a. Ui3e as roots of quadratic 
equations. 

b. Operations of addition and 
multiplication. 

c. GrapMc representation. 

d. Review of number system. 

2. Two dimensional vectors 

a. Graphic representation. 

b. Addition and subtraction 
graphically and by coordin- 
ates. 

c. Length of vectors. 
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12th Year 



A. Solve quadratic equations which lead to conplex roots. Practice 
expressing the roots in sirrplest fom in terms of i. 

B. plot and add or subtract graphically coir 5 )lex numbers. 

HtoQ>le: Find the sum of (3 + Iti) + (6 - 3i) 

Find the value of (2 + 3i) - (3 - 5i) 

C. Plot vectors graphically by two methods: 

1. As ordered pairs of rectangular coordinates. 

2. As ordered pairs consisting of a distance (or length) and a 
direct angle. 

Example: Plot the vector (10,120°) 

Answer: (Diagram) 




I 

! 

\ 



I 

* 



Example : 



Add the vectors (8^120^) and (6,30°) 
Answer: (Dia.gram) 




MATHEMATICS 
UNIT IX 
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12th Year 



smGESTSD ACTIVITIES IN MATHEMATICS 



Mote; Refer to Pre-En^ Ifath* Uhit X (E,P) 11th Year 

A. Review solving of quadratics by cc»r5)leting the square. Practice 
simply conroleting the square in many cases so that studenT^s wixi * 
be at home with the method. Practice solving quadratic equations 
by graphing. Recall that many points must be taken. It is 
suggested tliat students con?>lete the square fii^t so they can. 
l^ate the turning point. Biey can then take three to five points 
on either side of the turning point 
Example : Plot the graph of y * x 



Conplete the square; 
y * X • 8x + III 

-.^ 3^2 - 8x + 16) - 16 + lU 

*=(x - U)^ - 2 
Turning point is (li>-2) 



- 8x + lU ' . i. / -1 \ 

b. -I^epsre a table of points about (x~Uy 



X 

IT 

1 

2 

3 

h 



IT 




-1 


7 


6 


2 


2 


7 


7 


-1 

-2 


8 


Ih 



Locus Property; Ihe parabola is the lociis of points equi^stant 
^om a g^ven point and a given line. The students can make paracolic 

curves by ^rawing or by paper-folding. 



B. 1* Ihe circle that has the equation (x - h) + (y “ ’* 

be introduced by its locus condition, at wluch tune the oistance 
formula can be reviewed and the equation will be a natural result 

sL^nts°shoild practice conqoleting the square in equations such 

as the following: ^ / , o>2 « 

x^ + 6x + y^-lcr®12 becomes (x + 3) + (y - 2) 25 

Above equation gives the center at (-3>2) and a radius of 5* 

2. ellipse is the locus of points the sun of whose "^istanoM to 
two fixed points is a constant. Use the equation in the form 

= 1 in order to sketch. 

Bastrict sketching to case in which center is at (0,0). 

Casrsuoh as 3x2 + to + 2y2 - 8y - 3U can bo used for recognition 

3. ^erbola; Gan be described in two forro: xy = k, and 3^ - y2 - k2. 

^ ^udents can "see" that this is a "oirole turned inside out . 

2 

n students can make plots of such curves as y » log x or y « log x , 

C. Students can ^ ^P rule scale to obtain coordinates. 

PiJq of V * sin X for x varying from 0° to 90°, end such curves 
as y « sin X can be drawn again using slide rule to obtain coordinate. 

D. Solutions should si- ^'t with sinplo systems involving a quadratic and 

a simole linear equation of the form y « const. ^ a. ov. 

Exairple; Find simultaneous solution pairs of the ^ ^ ' 

y • 8. Systems can then progress to more c.onplicated cases of a 

linear equation and a different cordc section. 



« R^ should 



llATHEimTICS 
UNIT IX 
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12th Year 



Exanrole: Find simultaneous solution pairs of x2 + y2 » 6Uj 2x + y 12 
correct to nearest tenth. 

Students should recall from the work on q^dratic equations that there 
are in general two roots to a quadratic equation. Uise cases involving 
lines that do not intersect the conic section to point out the 
existence of con5>lex roots to quadratic systems, by actual algebraic 
substitution. 



ENGLISH 
UNIT IX 



L2th Year 
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- INTERDEPENDENT SOURCES OF ENERGY 



OBJECTIVES 

Writing and technical English 
To revise a i^lrst drafi* 

To proofread one*s own work# 

Oral English 

To plan 555*participate in panels# 
To present clear and interesting 
summaries of research# 

To evaluate the e3Q)erienc0 of 
writing a term paper# 



ACTIVITIES. 



.Coa 5 )lete term paper# 



panels based on term papers 
(by subject areas)# 

Suimaries of term paper highlights. 
Class discussion# 



^e^tSing of^e term paper (initation and cos^letion) ^ 

to the teacher. It is introduced arbitrarily, but since . 

correlated with any particular unit, it can be placed earlier or later 
as seems fit. Ample class time should be allowed for preparation 
and for sharing learnings with the class# Individual conferences wi 

be necessary, as well. 



Objectives of 

Units: X, XI. m. nil«snd HV 



(Biological Development and Organization) 

In these units, biological processes are seen in the light of 
biological development. Organization becomes a function of the evolution 
of a variety of levels, We see the development of life forms (hetero- 
trophic and autotrophic hypotheses) resulting in a division of labor 
(tissues), specialisation (ultrastructure), control (homeostasis) and 
classification (evolution). 

l^ttems of organization of ideas are' reinforced in the English 
curriculun. These include deductive patterns, analogies, and patterns 
of organization in research. 

Students will leam in mathonatics to apply stati^lcal methoto to 
biological situations. In addition, th^ will continue to strengthen 
their algebraic Skills and b^in th^r studies of the trigonometric 

functions. 



SCIEHOE (Biology) „ 

roni X - THE ORIOril of UPB add LEFELS of OBGANIZ&TIOH 12th Tear 



Organization of Living Things 

OBJECTIVES 

To list the levels o£ organization 
in the biotic world ffom the 
smallest possible conponents to 
the entire biosphere* 
a* subatomic particles— atoms- 
-nnole(niles---fflolecular 
aggregates* 

b, cells— -tissues— organs— 
organ systons— organism* 
c* species— families— 
societies-^conimmity--- 
living world* 

To contrast life with non-life* 

To describe life by listi^ the 
functions of living things. 

To investigate the hypothesis on 
the origin of life* 



ACTIVinES . 

1. Demonstration: The Beating 
Heart or The Blob* In a 
. petrt dish place a drop 
of kercury about the size 
of a dimei and cover with 
6M STiilfbric acid* Add 
of 0*1M potassium . 
dic^omite* Touch an 
irpn nail to the mercury 
restii^ on the rim and 
ilong the radius of the 
. ^sh« Slowly add 
several ml* of 18M 
sulfbric acid above the 
pool of mercury* 'Whoa 
a rhythmic motion, starts, 
stop adding the acid* 

2* Formation of Coarcevates 
fran BSCS (blue versiw 

3, Handon Synthesis- The forma- 
tion of amino acids. The 
Foannation of Polypeptides* 
from BSCS (blue version) 

U* Film: Virus* The Stuff 
of Life 

5* Discuss theories of organic 
origins of life: 
a*' MUler 
b* Opozln 

6* Indicate how the earth ^s 
atmosphere changed with 
the evolution of life 
forms* 

a* hetca?trophic (aenoerobic) 
— COg 

b* autrotrophic — — ^ ©3 
c* nitrogen cycle — ^ N2 



SCIENCE (Blolocor) 
UNIT X ( continued) 



imrcftu? 



7* Present Pasteur's 
eocperinent 

goose necked r 



onufursmr StAUft i MituigM SiALttioHMM 




MCTrsai esoMrw 



'8« Film: Louis Pasteur 



er|c 



ENQUSB 

UNIT X - THE ORIGINS OF LIFE AND IMEL3 OF ORGANIZATION 



12th Tear 



OBJECTIVES ACTIVITIES 

Reading and stadfcy 
To read material organized firom 
general to particular. 

Td use science studies as a back- 
[ ground fbr reading. 

^ ] 

Vocabulary and word study 
[. To \mder stand words from context. 

To practice using the dictionary. 

Oral Ehglish 

^0 iJDopro\re projection and Dramatization of plays, 

enunciation. 

c 

4 

To improve oral reading. 

Literature and enrichment 

■c ' ^ — Famous American 

*Play3 of the T9iiO*s 

i'- 

I 

Note on Flays of the 19U0*s : 

As in previous lit erature ^tudy described, the plays will be used however 
i the teacher wishes, keeping in mind the nature of the students involved. 
Another suitable book may be substituted. 



''The Origin and Characteriza- 
tion of Life" 

(material follows) 



Exercise material follows. 



ENGLISH 
UNIT X 



12th Year 



From •— The New Bl<riLogy> ”The Origin and Charaeterlaatlon of Llfe”^ p« 9 

As^gnnant Sheet for 

"The Origin and Oharaeterizatlcni of Life" 

1 • Preview «« Oaderllne titles eizh-tltlae*. 

Bead pancraph one* 

Locate and naderllne main idea of follcwine paragraj^. 

Read vtSkf what jm heed in order to do thla« 

Read paaragrapb. 

2« Read qoidOj* Rnaber paracpmphe* 

3* This eaeaar la organized like a set of boxes which fit into each other* 

coptetxt* definet 

a* prineval 
b* oYolving • 
c* atlisalate 
d* province 
. e* anf^ee 
f* rig^oualy 
g* retaii^ded 
h* entities 
1* attributes 



The author defines his tein&s 

a* frm paragra0i one — define "steady state*" 



b* Fron last paragraph define "responaiyeness*" 



6* This easagr appeals to the reader's inagiaation* Find two sentmcea 
idiidh ad|^ inspire a science flcticn writer* 

For each, note paragraph nunber and copy the two sentenccj* 

1 . 



2 * 





o 

ERIC 
L 




ENGLISH 
UNIT X 



- 200 - 



1 2th Year 



THE ORIGIN AI^ CEmACTEinZATION OF LIFE 
The Origin of the Universe 

Presently ;i two h^/potheses on the origin of the universe are held 
jnore widely than any o^ers* The first of these suggests that a pr iiaev^ 
atom, including all the inaterial of the universe, burst radioaCvively 
many years ago at the time of ‘the creation^ Following this, time, 
space, and- the CKpanding material universe appeared* Various wellHoiown 
natural laws came into play, and the universe has since been evol'Ting 
into its present state* The se..ond hypothesis suggests that there 
was no creation* The universe know had no beginning, and will have 
no end. It is, therefore, in a steady state, eveh thou^i localized 
evolution may occur within it. Neither lr^*pothesis is very satisfactory 
to any large riumber of scientists conceiuied with the problem, and at 
present there is no reason to fetl that one f;:vher can do more than 
stimulate consideration. Nevertheless, since the event (if there was 
one) took pD^.cc unobserved by any of uo, and since the question is a 
natural one, the speculations are presented. Even if the answer is 
tmloioT'iable, the problem exists « 

The Origin of the Earth and of the Solar System 

Astronomdcal studies of the past years have given somewhat more 
information on the origin of the solar system and of the earth, and 
have allowed guesses in this area to be somewhat more educated* Here 
again, the particulars of the hypotheses are not in the provinc e, of our 
study. It is fpafficient to say that -ohe eve3it occurred, and cuher 
events have been observed which are thought to be similar to those that 
gave rise to our solar system* In this solar system, the sun, in 
radiating, is evolving in the sense that i*’: is thereby changing. The 
earth, in receiving some of this radiation, aJ.so changes or evolves. 

The age of the solar system and of tho earth has been estimated in 
a variety of ways at sonewhoro between two and ten billion years. For 
a good fraction of this time the earth ris uninhabitable by life, and 
only in the last quarter of geologic tiiic has the earth carried any 
living forms. Gradually, tlnr-ough recent ages, these became more 
abundant and widespread. We need to be aware that there is good reason 
in the minds of many to feel that the earth d.^ not unique in containing 
life. There are miuiy solar systems of an equivalent size, type, and 
condition, xjhore life may also exLst. This possibility xd.ll. be 
considered later. 

The Origin of Life 

It is interesting to note that Pasteur's demonstration in the middle 
1800 ‘s that life comes only from p^revicusly ejd»sting life, i«e., that 
there is no epontanious generation, is true ri gorous ly only under the 
conditions of his c;xq?eriments. Tnc idea of spontaneous generation held 
in Pastc’'i''«*s work, in a way, ret.u^ded considerably the study of how non- 
living en..ItieG did come to be living, although at the same time his work 
advanced many other fields of study. ‘ AIJ. wo can say at this point is that 
we believe, txib cannot certainly pro ve, that spontaneous generation must 
have occurred at least once ■under particular conditions, and that these 
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. J2th year 

conditions, in all probablllt7, do not now and will not. again in the 
future exist on this planet. The one successful occurrence was enou^. 

What is Life? 

Life cannot be defined in any simple way. The ^ving organiaa has 
a group of attributes any one of which may be found in some nonliving 
syst^, but the combination of which is peculiar to what we call **^f c. ** 
Don^t be too concerned about this. Learo the genx^al characterxstics 
of life, and when you look at a living organism, consider the nuiiiber of 
things going on in it while it apparently just sits doing nothing. Life 
exists only in organized systems, whether these are simple or complex, 
and this organization extends down to the molecular level. Appreciate 
too, the responsiveness of an organism, its ability to react to. a 
stimulus, idiether it does tMs rapidly or slowly. This ch^acteristic 
is shown by living forms from the unicell to man. Responsiveness is a 
preferable term for this characteristic, since irritability and 
bdiavior have misleading connotations over the very broad range of 'our 
stu^. The other processes, always apparent in the living system, are 
so closely interrelated that it is often difficult to separate one from 
the other. These are the ability to grow, or increase in size, and the 
ability to reproduce, giving rise to another organism of the same kind. 
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mmMTics 

UNIT H - STATISTICS 

OBJECTIVES 

To prepare neat frequency 
distributions from large 
collections of data using 
properly chosen intervals. 

To calculate the mean from a set of 
data by direct or deviation 
method. 

To use frequency distributions 
for calculation of mean. 

To arrange data in raxik order 
and determine the median. 

To identifir the ^average” 

appropriate to a statistical 
problem. 



12th Year 

TOPICS 

1 . Frequency distributions 

A. Preparation from data. 

B. The normal distribution. 

2. Calculating averages 

A. l^es of averages it 

3. Calculation of mean 

a. direct method 

b. Beviaiion method 

c. Calculation from 
frequency 
distributions.. . . 

C. . Median fj?m*r m i ke d*’ * '*■* ' ' 

data. 

• B. Mode - siTi5>le uses in 
. frequency 
distributions. 
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MTHE4ATICS 

UNIT XI - SPGGESTISD ACTIVITIES IN mTHEMTICS 



12th Year 



Note* Refer (for a si»q?le approach to Probability and Statistics) to 
Rye^^g^neering Mathematics Unit IV, 12th Year# 

. > • • * • * * » 

A. Frequency distributions should be prepared from sets of data con- 
‘taining around 20 to-ltO nunibcrs# Students must first calculate 
.(fihd) the range of the data, so as to diirt.de this into ei^t to 
twelve class intervals# If, for example, the lowest result is 
32.3, and the highest is 71 #2, the raxige.is 38 #9, which can be 
divided into ei^t intervals of size S#0 each; Actually, stud&-ts 
should choose intervals beginning or ending in a multiple of 5*0, 
for convenience, and in this case there will be nine intervals# 

B. Deviation method will be used for cases in which there are scores 
fairly close together where addition would produce a v^y large 
nuxiibcr conductive to error# 



Example* A large number of results of weighing laboratory mice would 
be in the range of 700-800 kilograms. A large number of counts of 
blood cells in a microscope slide would produce •numb^s in the 

range from UO-^O# , 

In some cases, especially when the results are decimal numbers, 
students can use a frequency distribution to calculate an approximate 

mean as foUotfS* 



Class 

Interval 

20#0-24#9~ 

25#0-29.9 

30#0-3U.9 

35.0- 39#9 
1|0#0-UU.9 
U^#0-U9.9 
50#O-5U.9 

0-59 .9 
6o#0-6U#9 

65.0- 69 #9 



Number 
of Scores 
3 

5 

6 

7 
9 

1U 

8 
7 
k 
1 

*1F5II 



Deviation 


Product 


'-25 




-20 


•100 


-•15 


- 90 


-•10 


-• 70 


- 5 


. 16 


0 


0 


+■ 5 


+ ^0 


+T0 


+ *<70 


+^5 


+ 60 


+20 


+ 20 




SuTiv. 90 



Correction ® SumA 
- J90/6k 

* *2 #95 

The result is found 
by subtracting 3.0 
from i|.7.5, the 
midpoint of the 
interval used as 
the guess# 



Here the students must realize* 

1 # That they are assigning one score to all results which fall in 
the same interval, and that this results in scane inaccuracy# 

2# That one of the intervals is arbitrarily "guessed" as bei^ the 
mean, and the ‘*guess" is corrected by calculating the deviations* 
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ENOLISH 

UNIT XI - CELL STRUCTURES 

OBJECTIVES 

Reading and stu(fcr 

To recognize the analogy pattc^* 

To use science studies as a back- 
groimd for reading. 

Siting and technical English 
To write business letters of inquiry, 
order, and con^laint. 

Oral English 

To use the telephone to conduct 
" business. 

Vocabulary and word study 
To use key to ^breviations. 

To increase scientific vocabulary. 

Literature and enrichment 



12th Year 

ACTIVITIES 



The Neif Biology, Koppelman, 
pages 17-19. 

Additional exercise material 
follows. 



Ordering laboratory supplies 
from catalogues. 

(Detailed plan follows.) 

T^e-Trainer (nay be 
borrowed from New York 
Telephone Company) 

Catalogues of medical siqpply 
houses. 



Outside reading: two plays by 
a modern author chosen from 
a list supplied by the teacher. 

Theatre p^ty, if possible. 
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ENAISH 
UNIT XL 



Ordering Eqxiipment 

Objectives: 

To write appropriate business letters. 

To use the telephone appropriately and successfully. 

To summarize knowledge of laboratory equipment gained in visits 

and in school* 

To use a catalogue efficiently as ^ reference tool. 

To simulate woric c3q>erience* 

To work within a budget. 



Materials : 

A Guide to Clinical laboratory Equipment - Clay-Adams, Inc. 
Catalogues of laborato3?y supply houses. 

1. Introduction: . 

X'Jho is responsible for the care of laboratory equipment . 

How does one care for laboratory equipment? 

Assignment: Accumulate names and addresses of suppliers, and 

their specialists, if any. 

2. Review business letter form. 

3. Using a catalogue. (A class set will be available of A Guide ^ 
Clinical Laboratory Equipment from Clay-Adams, Inc.} 

How does this resemble other reference tools? 

How is it organ?,zed? 

Xtet symbols are used? 

In what ways may it be useful? 

Xtet further information is necessary before we can order? 

li. A variety of sample catalogues will be available in the classroom. 
Using reference tools available, estimate cost to the laboratory 
of equipment needed for a paiticular process. 

I'JiPito a letter ordering the equipment. 

6. Have some letters dictated to secretarial students for typing. 

7. Xfelte a letter concerning an unsatisfactoiy shipment, 

8. Could we have used the telephone for this job, or any part of it? 
When is telephoning better than writing? 

When is writing better than te3 ophoning? 



SCIENCE (Biology) 

UNIT ni ~ TISSUES, ORGAHS, AND SYSTEI-g 



12th Year 



Tissues, ..Organs, and Systems 
OBJECTIVES 

To recognize the advantage of- 
specialization in a living 
organism. 

To identify several representative 
types of tissues epithelial, 
blood, skeletal muscle , smooth 
muscle, nerve. 

To list the ten major organ systems 
in multi-celled animals; 

a. Integumentary 

b. Circulatory 

c. Respiratory 

d. Excretory 

e. Digestive 

f. Skeletal 

g. Ifoscular 

h. Reproductive 

i. Nervous 

j. Endocrine 



ACTIVITIES 

1. Films "Tissues of the Human 
Body" 

2. Ifee of individual slide viewers 
to stuc^ prepared slides of 
various tissues. 

3. Laboratory exercise on frog 
dissection to reveal essential 
systems in a multi-celled 
organism. 

U. Relate specialization to 
survival and evolution. 

Introduce idea of phylt^eny 
by illustrating organ systems 
of sinQ5le to con 5 >lex groups. 
Elicit developement of systems 
as function of evolutionary 
process. 
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ENGLISH . Year 

UNIT m - TISSUES. ORGANS AND SYSTEMS 



OBJECTIVES 
Reading and study 

To select a topic for a term paper. 
To find materials. 

To take notes. 



Writing and technical English 
To decide on a main idea (inesis 
sentence) 

To select and arrange sub- topics. 

Litera^^e and enrichment 
!R> use the resources of New York City. 
To keep up with current scientific 
developments . 

To use i>oriodical sources. 

To become acquainted with a variety 
of essays on scientific subjects. 

Suggested topics for term paper; 

Alchemy 

History of atom 
Atom in medicine 
Radioactivity 
Synthetics 

Chemistry in agricultiire 

Chemistry of water 

Desalinization 

Reuse of water 

Water pollution 

Air pollution 

Balance of nature 

Alloys (the silver shortage) 

Diet fads 
Primitive drugs 
Hereditary disease 
Energy— forms, conversion 
parasitic way of life 
Exobiology 
Origin of life 
The ’‘monkey trial” 

Glass 

Cryogenics 

Tobacco and health 

A balanced aquarium 

Instrumentation in the laboratory 

poison detection 

Food from the sea 



ACTIVITIES 

Select term paper topic (see list 
below. 

See Uhits V and following for sug- 
gestions. 

^Research for term paper. 



Outline for term paper. 



Visit to library new to the students 
New York Times magazine section, 
Time, Newsweek, Scientific American. 



Note on term paper: 

See not to Uhit VII. 

A teacher may not wish to include 
two term papers in the yeari for 
that matter, he may not wish to 
include a^y. If he decides to 
include a paper, its scope may 
be tailored to the ability of the 
class by limiting choice of topics, 
number of sources to be used, 
number of words, and prescribed 
formal elements (footnotes, bib- 
liography, etc.). 

A much simpler type of assignment 
than the one described here might 
be made: Wite a summary of an 
article in Scientific American 
according to an outline siQ)plied. 
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SCIENCE (Biology) 12th Year 

UNIT nil - CELL. TISSUE, OHjAN> AND SYSTEI^ DINAHCCS 

Permeability 



OBJECTIVES 

To relate osmosis and diffusion 
to cell perfflcability. 

To differentiate between diffusion 
and active transport. 

To contrast plasraolysis and turgor 
with crenation and hemolysis. 

To classify hypertonic, isotonic 
and hypotonic solutions. 

Steady State Control (Homeostasis) 

To list three exangples of homeo- 
stasis in the human body. 

To explain how the human body 
maintains a temperature of 9^,6 F. 



ACTIVITIES 

1. ’'Permeability of Yeast Cells” 
From BSCS (blue version) 

2. Students to prepare a salt 
solution (0.9^, 2.Q?, 15^). 

Note changes using the micro- 
scope in elodea cells (or 
epidermal cells of red onion) 
in: 

a. tap water 

b. \% salt solution 

c. distilled water 

Tfeing red blood cells, check' 
reaction microscopically when 
placed in: 

a. 0.9JS salt solution 

b. distilled water 

c. 2% salt solution 
Identify solutions as isotonic, 
hypertonic, hypotonic. 

Identify plant cell changes 

as plasmolysis or turgor; 
red blood cell changes as 
hemolysis or crenation. 

3. Film: ''Control of Body 

Temperature” 

Film: "Transfer of tfeterials” 
(I^fcGraw Hill Book Co. ) 

Discuss shock as a mechanism 
for survival and buffers to 
moderate pH of blood (at 7»U)* 
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MUHEM&TIC3 12tti lear 

DKIT xrtl - miBONOMEJRIC FfflCTIOHS 

OBJECTIVKS TOHICS 



To review the defiriitions of the 
six trigonometric functions. 

To use the elemontcry trigonometric 
formulas in sin?>le triangle and 
area problems. 

To determine trigonometric functions 
on the basis of Cartesian coordin- 
ates of a point in standard position. 

To relate coordinates to functions 
on the unit circle. 

To extend the definitions of trigo- 
nometric functions to pure numbers 
and radian measure. 

To convert between radian and 
degree measure of angles. 

To detennino the value of any 
function of an angle of arbitrary 
size by reference to a positive 
acute angle, with proper attention 
to sign. 

To sketch sinusoidal curve of 
varying an5)litudo and frequency, 
with clear indications of all 
parameters. 

To relate properly the quantities 
of frequency and wave' length in 
physical applications. 

TO apply the law of sines to acute 
and obtuse triangles. 

To plot points and curves in polar 
coordinates and relate these to 
Cartesian Coordinates. 



1. Review of elementary formulas 

a. Definitions of six functions. 

b. Sill?)!© triangle solutions. 

c. i\roa formulas involving sine. 

2. Radian measure 

a. Meaning and relation to circles. 

b. Conversions involving both 
mental calculation with 
multiples of pi and con- 
version with slide rule. 

3. Extensions of definitions 

a. Trigonometric functions of 
angles in the standard 
positions. 

b. Extension to angles of 
more than 90®. 

c. Periodic properties of 
trigonometric functions. 

d. Negative angles. 

U. Curve sketching 

a. Shape of sinusoidal wave. 

b. Variations of frequency 
and anplitude. 

c. ^plications to sound waves 
and electrical iir?>ulses. 

$0 Law of sines 

a. Siiqjle triangle solutions. 

b. Triangles with obtuse angles. 

6. Use of polar coordinates 

a. Plotting points, 

b. Polar curves. 

c. Relation to Cartesian 
coordinates. 
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mTHEMTICS 12th Year 

UNIT ZEII - RELATIONS AHOIJG TRIGONOMEIRIC IDENTITIES 



OBJECTIVES 



To commit to memory a small number 
of relationships between trigono- 
metric functions. 

To derive most trigonometric 
identities from the above-mentioned 
identities. 

To use the simple identities to 
establish the truth of more com- 
plex identities as problems. 

To use the simple identities to 
express functions of an angle in 
terms of other functions. 

To solve trigonometric equations 
involving one function. 

To reduce trigonometric expressions 
to equivalent expressions involving 
a single function. 



TOPICS 



1. Sinple trig onome tr ic relations 

A. Review of definitions by 
ratios. 

B. Development of reciprocal 
identities : 

a. tan 0 » 1/cot 0 ; 

cot 0 » 1/tan Q. 

b. sin 0 « 1/csc 0; 

CSC 0 = 1/sin 0. 

c. cos 0 = l/sec Oj 

sec 0 = 1/cos 0. 

C. Ratio identities. 

a. tan 0 * sin 0/cos 0. 

b. cot 0 - cos 0/sin 0. 

D. Conf unction identities. 

a. sin 0 = cos (90° - 0). 
cos 0 = sin (90° - 0), 

b. tan 0 - cot (90° - 0). 
cot 0 = ten (90^ - 0), 

c. sec 0 * CSC (90° - 0). 

CSC 0 = sec (90° - 0), 

2. The lythagorean identities 

a. RovieiT of coordinate rep- 
resentation . 

X = r«cos 0 and y “ r*sin 0. 

b. Development of lythagorean 
identity; sin^O + cos2o. - 1, 

c. Derivation of other lyth- 
agorean identities by 
division. 

d. Moaning of a trigonometric 
identity. 

e. Establishing the validity 
of an identity by using 
above formulas. 

f. Solving trigonometric 
equations involving reduction 
formulas . 

3. Addition and double angle formulas 

a. Basic addition forimuas. 

cos (A+B) = cosAcosB - sinAsinB 
sin (A+B) - sinAcosB + cosAsinB 

b. Review of fTinctions of angles 
of any size. 

c. Review of functions of 
negative angles. 

d. Derivations of other formulas 
from above: 

Cos (A - B)j Sin (A - B); 

Cos 2Aj Sin 2A 
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Mfi-THEMilTICS 
UNTI XIXI - 



12th year 

REUTXONS mom TRIGONOMEIRIO identities (continued) 
OBJECTIVES TOPICS 

e. Half -angle formulas 
sin lA, cos lA* 

2 2 ■ 

f. Tangents of sums of double 
angles? (Derivation from 
above formulas). 

g. proofs of identities and 
solution of trigonometric 
equations using double and 
sum formulas. 




o 



UNIT mi 



12th year 



SIDGESTBD ACTIVITIES IN MATHEMATICS 



A. Practice solving problems involving the formulas a * c'sinA and 
Area = abisinC /2. Calculations should involve logarithms and 
slide rule* 

• 

B. Practice converting radians to degrees. Example: How many degrees 
are contained in pi/2 radians ^ pi radians^ 3/2 pi radians^ 1.0 
radians i 2*1 radians. Most slide rules will have a mark at 57.2 
for this conversion, but conversions involving pi should be done 
mentally. 

C. Develop and use the relationships x * r»cos 0, y = r«sin 6 in 
gener^ and, x **"^cos 9, y - sin 0, iiil'the case of the unit circle. 
Use these to extend definitions to angles of arbitrary size. 

D. In addition to sketching curves, students can do other problems : 
■What is the wavelength of a sound wave whoso frequency is liOO cycles 
per second if the speed of sound is 1080 feet per second* What 

is the frequency of a light wave whose wavelength is hhO microns? 

The speed of light is 3.0 x 10^^ centimeters per second. Problems 
can be done in terms of inverse variation,, since students will see 
that fi*equency and wavelength are inversely proportional. 

E. Students can plot points on polar coordinate paper. Review the 
concept that two numbers are required to specify a point in the 
plane. Remember that there is more than one way of doing this. 
(Discuss method used by radar to locate objects.) Plot points 

as (5»900), (3>270o), (2,23U°), /U). IJise pairs of coordinates 

such as (U,60°) and (U,ii20°) to show that the correspondence is 
no longer one-to-one. 

Practice plotting points, including some with negative coordinates : 
(It, -90®), (-3,2100). uise of negative coordinate s will allow the 
plotting of trigonometric curves such as r « sin 9, r *= cos 9, 
r « sin 29, r */sin 9/. 



12th Year 



ENGLISH 

TIMTT YTTT - HP.T.L- TTSStlE- ORGM. AND SYSTEM DYNAMICS 




OBJECTIVES ACTIVITIES , 




Reading and study H.' . .. . 

To locate current information. Reader |s Guide to periodxcal 

literature. 

New York Times* Index, 



Ifriting tedmcal English 
To quote oorrectly. 

To parsqphrase* 

Literaturo and enrichment 



Abstracts of material located 
in neTTspapers, magazines, and 
^ ref erehco • books . ^ * . 

’ Indiv&ual workBn term paj^:*s. 

AiTowsmith, Sin^air Lewis 

■ 'T*: 




Note to Arrowsmith ; 

It is recoiTPieh^od that the last section of the book be omxtted, or;^ 
assigned optionally. Ihe students should be encouraged to relate their 
science learnings to the book. Opportunities for vocabi^arjr study 
abound in the book. Special attention can also be given to various 
forms of humor, satire, and caricature. 



Hie teacher may wish to substitute a different book (non-correlated) 
if the level of the class requires. 










BeST 
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science (Biology) : 12th Year 

DNIT XIV - ORGANIZATION OF PLMTS iTO ANIMALS . .i-.-. . . . 



Organization of Plants 
OBJECTIVES 

♦ ^ * i. > / 4 I • * 

To list tho sto jor' p of. the . 

plant kiogdems . 

a. Thalipphytos 
1. algae 

2* fungi 

b. Bryophytes 

c* Pteridophytes 
d* . Spermatophytes 

To review tha irolo of algae., as 

sources pfi energy. (See. Uhit. VIII) 

«" • • . * . . 

• . 

To review the role of fungi as 

saprophytes, symbionts and 

parasites. (See Uhit IX) 

Organization -Of Anjunals; .i. . ' .i • 

To distinquish between vertebrates 
and invertebrates. 

To classify in order of increasing 
cor5>lexity the classes of ver.teif 
brates : 

a. fish 

b. ar^hibian 

c. reptile 

d. bird 

e. mammal 



ACTIVITIES 

■ .1* Study of charts and live 
specimens of the four major 
phyla. 

2. To report pn the role pfja^ 

• in- ■ ”soa f aiming”. - • 

• • • • 

3* Show that each group*s develop- 
ment parallels specialization. 
Relate to development of 
animal systems. 



h» Laboratory study of hydra- ■ 
and planar ia. 

• 5. Dissection of eart^orm. 

6. Dissection of clam. 

7. Dissection of fetal pig 
(appended laboratory sheets). 

8. Film: “Earthworm, Anatomy and 
Dissection" (Coronet Instructional 
Films) 

9. Display preserved specimens. 

Ask students to group them. 

Show similarity of structure. 
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► . Pi 



ENBLISH 

UNIT nv - cmmztiTm of plants m .. ■ 



12th Ye^ 



■r. 



OBJECTIVES 

Reading and study 

To weigh contradictory sources. 

To suspend judginent.. . 



Writing and technical English 
To present two sides of a controver- 
sial question. 

To draw, a tentative conclusion. 



Vocabulary and vord study 
To learn common foreign phrases. 

To recognize related English words. 
To use special section of the 
dictionary. 

Literature and Enrichment 



ACTIVITIES 



Automation in medical technology. . 
N.Y. Times ; 12/13M, 7/10/65t 
»»lijhat*s W^ong with the Comics?” 

(in Challenge of Ideas rev^ ed. ) 

write editorials on school, science*., 
or current topics such as: . ^ 

Abolition of Regents examination’s 
Should the government regulate , 
insecticides more closely? . . 
Should a person be required 
by law to have a physical 
exam once a 3^ar? 

Common foreign expressions (from ,. 
Arrowsmith ) ; in vivo, in ‘vitro, • •• 
dienor, a propos, post hoc propter . 

•hoc. ■ ■■■■ 



Selected readings from Plato* s 
Republic. ■■ 



I 



Objectives of 
Ifaits : .icv • and 



(Modem Conc^ts of Stmctiire juid Di^ - " 

Modem applied areas on cardiograph 3 j^d.ectroencephalography, 
laboratory chemical diagnostics, disease etymology, ch^ther^py and 
imriwnology i^iH be-^discussed with emphasis on basic biological and 
chemical concepts* 

The ,t6aph^ of English shotOud develop an nnderstahding of atomic 
power stressixig the usef^ appliactions of atomic energy* 

Studmts will continue the study of trigonometry in the 
inathematica . class* 
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SCIENCE (Biology) 

UNIT XV - INFECTIOUS AND FUNCTIONAL DISOBDERS? ^ 12th Year 

Structure and Fundtion of the Nervous System 



OBJECTIVES 

To identiiy three parts of the . 
brain and their functions i 

To compat^^^ff erent; and eff er^t 
neurons. 

To identify the nsrve impulse as . 
a wave ofdf:\.'-..-3ri3ation along 
the nerve fiber. 

To know what an electroencphalogram 
is. 

Structure and Function of the 
r;.::»Qulatorv Syst^ 



To identify the parts of the cir- 
culatory system, particularly 
the heart. 

To trace a drop of blood through the 
body and back to its starting 
point. 

To perform red blood count and white 
blood count on bottled blood. 

To obtain blood from a finger prick 
for hemoglobin determination 
using sterile technique. 

To determine the percentage of 
different types of white blood 
cells by means of a smear of 
stained blood. 

To type blood in A— B— 0 system, 
(refer to minor factors or 
N. etc.) 

To determine the Rh factor of blood. 

To perform cross matching of blood 
and detect inoompatabilities. 



AGTIVITiES. . . r ... 

1 . Filill:-. "Nervous System” . .. 

2. Udnonstrate pathway of 
..... nehre: impulse by using 
.. a. decapitated frog to 

show simple rcflesies* 

3* Compare nervoTO.^stem . 
to dbmplex t^ephone 
communications . 

h* Demonstrate EEC and 

Cardiograph where possible. 



5. Laboratory dissection of 
lamb or sheep heart. 

6. Demonstrate oscilloscope 
to give a visual pattern 
of electrical conductivity. 

7. Film; “Blood” 

(Encyclopedia Brittannica 
Films) 

8. Film; "Story of the Blood- 

stream, Part I” 

(jyioody Institute of 
Science) 

9. Film; “Story of the 

Bloodstream, Part II” 






♦(Where pertinent, a study of normal functioning of body systems will 
be undertaken before discussing the a'jiioriiiali.ty. ) 



SCIENCE (Blologr) 

tnat 3W 





12th 



* jd 




- ^ 03{f©rci3W8' and- * 

practice on: 

a. filling and diluting 
blood count pi|«tte8 
b« charg^Li^ tii^' ccunting 
chasib br ‘ 



4 .^ »•• 



c« obtainl^ 
a fi^er tip 
d« clea!m%"e(^^.<^^ 
e* det’^nsiinsiticn of blood 
count and Bh factor 
f « slld^j cross inatch 
technique 

g« differential vhite 
blood cell count 

. .h« ^^preparation of 

solutions and stains 
i« trips to hospital 
blood banks and hena* 

- - ' tplogy laboratories 
* ih small groups* 




^Qrpes of Corpuscles > 




Blood Gcapatibllit^ 



11* Xdscuss erythroblastosis 
faetalls* 



SCIENCE (Biology) 
UNIT XV (continued) 
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12th.Ye^ 



Structure ana Function of the Respiratory System 
OBJECTIVES ACTIVITIES 



/. To e35>lain- the mechanics of air 

1 . - exchange in the lungs. 

To show effects of smoking on 
carbon dioxide - oxygen 
exchange in the lungs. 

To explain how the carbon dioxide 
level controls the 
respiratory rate. 

Structure and Function of the Kidneys 



1. Filmstrip: "Mechanics of 
Breathing" 

2. Laboratory exercise on 
"Measurements of Lung Capacity" 
from Biological Investigations 

3. Develop concept of interruption 
of gaseous exchange in lungs: 
show immunological response. 

a. macrophage response. 

b. mucous formation. 



To trace the activity of the kidn^ 
in the production of urine. 

To recognize the role of diet on the 
composition of turf.ne. . 

To be able to perform a uirinalysis. 

- a. to use a centriftige correctly 

b. to decant supematent leaving 
sediment in the centrifuge tube 

c. to read a urinometer to the 
nearest .001 

d. to perform the standard tests 
for glucose in urine ( Bonoclict^s 
solution or Clinistix) 

e. to identify crystals, epithelial 
cells and blood cells as found in 
urine samples. 

f . to compare urine composition 
as it varies with a person’s 
diet. 



i^. Filmstrip: "Your Kidneys, 

Living Filters" 

Laboratory exercises on 

urinalycis: 

a. color, appearance 

b. specific gravity 

c. pH 

d. presence of sugar or 
albumin 

e. microscopic examination of 
centrifuged sediment for 
crystals, blood cells, 
epithelial cells, casts 

f . check influence of diet 
using urine of students 
who for one day have had 
a high (low) salt intake, 
large (small) fluid 
intake, high (low) protein 
intake, high (low) 
carbohydrate intake 

g. Discuss kidney’s role in 
homeostasis (e.g. less 

•*«.- lost due to body 

needs. 




6 . 



Trips to hospital urinalysis 
laboratories in small groups 
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SCIENCE (Biology) 

UNIT XU (continued) 

Infections DiseaaeS 

OBJECnVES 

*. * ■ • 

To discuss the life cycle of a 
bacteriophage shofwing both. the 

• temperate and lysogenic phases. 

To discuse bacterial morphology. 

To list 5 diseases caused by viruses. 

To describe the size and chemical 
composition of a virus. 

To identify the major bacterial 
types in stained preparations 
using the oil. immersion lens of 
the microscope. 

To set up a bacterial culture and to 
isolate a pure stain from this 
culture. 

To perform an antibiotic sensitivity 
test and interpret the results. 

To identfiy the various agents (micro- 
scopic) responsible for disease. 

a. bacteria d. protozoa 

b. spirochetes e. yeast 

c. rickettsia f. virus. 

To prepare glassware for use in the 
laboratory. 

To sterilize media. 

To properly dispose of contaminated 
materials. 

To explain how Koch* s postulates are 
used in identifying an etiological 
agent. 

To explain how epidemics spread and 
how their course can be altered 
or stopped. 



12th Year 



ACTIVITIES 

7. Filmi "The Sirialleet Foe" 
(L^erle Laboratories, 

Pearl River, N.Y.) 

8. Film: "Bacteria” 

(McGraw Hill Book Co.) 

9. Film: "Microorganism, 

Harmful" (Indiana Universtiy, 
Audio Visual Center, 
Bloomington, Indiana) 

10. Laboratory exercise on 
"Microbiology" ftom BSCS 
(yellow version) 
exercises 9-1 to 11-$ 

Topics included are: 
aseptic techniques, bac- 
teriological equipment, 
culture media, stain- 
ing techniques, m5.cro- 
scopic technique, spec- 

• ific bacteriological 
technique, isolation of 
pure culture by streak plate 
method, subculturing on agar 
slant and broth tube, test- 
ing for antibiotic sensitivity, 
testing of milk, bacterial 
fermentation. 

11. "A Simulated Epidemic" from 
Laboratory and Field Studies 
in Biology 

12. Trips to hospital bacterio-?- • 
logical laboratories in 
small groups. 

13. Compare endotoxic to exotoxic 
microorganisms 

Debate the role of the 
virus in cancer. Utilize 
periodical materiala, reuse 
work with mouse sarcoma 
and leukemia-drug studies 
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12th Tear 



The Endocrines 



To name the ductless glands and 
their Secretions . and functions. 

To review the role of hormones in 
homeostasis ^feedback mechansism). 

To contrast the abnormal conditions 
resulting from hypo and hyper ac- 
tivity of the endocrine glands. 

To explain how a basal metabolism 
test is performed and what it 
actuaUy measures. 

To relate hormonal function to 
regulation (menstruation^ 
metabolism, pregnancy, body cycles) 



1$. Relate size to ease of 
identification and tissue 
cultwe growth of virus, 
ricicettsia and bacteria 

16. Coii^sare the original Koch 
postulates to the scientific 
method. Relate to his work 
with tuberculosis. 

17. Discuss history of Plague 
(black death in 1300*s, 

. ^hilus in lUOO’s, etc.) 



18. Films "Endocrine Glands" 

(Encyclopedia Britdnnica 

. Filins) 

19. Films "Diabetes, VJhat You 

Don*t Know Can Hurt You" 

(Ames Co., EUchart, Ind.) 

20. Discuss s 

a. Pituitary and its role 
in growth, maturity, 
endocrine regulation, 
regulation of menstnial 
and second^ sexual 
characteristics r^te 
to more immediate topics 

b. H^oid and parathyroids 
in body metabolism 

c. Gonads and gonadotro|hius 
relate to pregnancy and 
hormonal cycles 

d. Endocrine and exocrine 
role of adrenals. Relate 
to gonadotrophius 

e. Pancreas and sugar 
metabolism r^te to 
glucagon and adrenalin. 






SCIEHCE (Biology) 
imil X? (continued) 



Neoplastic Disorders 

OBJEOTVES 

To distinguish between a benign 
tisnxa* and a mHgr^t tu^ 
(cancer) in regard to general 
characteristics • 

To discuss the in^rtance of early 
detection and means of detection* 

To list the methods used for 

the control and cure of various 
forms of cancer. 

* * 

To list the seven danger signs of 
cancer* 

To explain how high -energy, rad- 
iations can alter the structure . 
of a cdl and lead to disease* 

Inherited Disorders 



To *e:q)lain how PKU and sickle 
cell anemia result from a 
hereditary defect:. • 

a* PKU - lack of one enzyme • 
b* sickle cell anemia - lack 
of one amino acid* 

To e^laiii the mechanism by which 
heraoihilia is transmitted from 
one generation to the next*. 

To perform a test to determine the 
clotting time of blood* 

To review and r(^ate DM and RNA 
to inherited traits. 



12th Year 



21. Film: "Cancer" 

(Encyclopedia Britannica 
Films) 

22* Filmstrip: ’liiving Things 
and Radiation" 

23. Have students write to 
American Cancer Society 
for materials* 

2k • Discuss dangers of 

radioactive treatment and 
the selectivity of chemicals 
and radiation to cancerous 
tissue. 



25. Film: 

(Ames Co*^ Elkhart^ Ind.) 

26. Laboratory exercise on 
blood clotting time. 

27. Read Scientific American 
article, on .Hemophi-lia- 
The Disease of the . 
Aristocracy. 

28. Discuss one gene- one 
enzyme theory. Relate to 
mutations and functional 
disorders. 



ENGLISH 

UNIT XV - INFECTIOUS AND FUNCTIONAL DISORDERS 



.12thile^ 



OBJECTIVES 
Reading and study 

To asc^tain an author *s purpose ahd 
point of view.-f-.-.^.. 

To apply examples given to.. a central 
idea. 

• ■ * • I • 

Vocabulary and word study 
To expand scientific vocabulary. 



Oral English 

To use data and authorities in 
support, of' .a • point - of view . • 

Literature and enrichment 
To eT^’luate data. 

To determine an author’s point of 
view. 

Suggested books on atomic power: 
Amrine: Great Decision 

Asimov: Inside the Atom 

Bradley; No ELace to Hide: 

Burdick; Fail Sa.fe . . » 

Caidin; The 'Long Night 
Cousins: In Place, of Folly 

Cousins: Mpdern Man is. Obsolete 
Dietz: Atomic Science— Bombs and 

Power 

Frank: How .to.-tovive the H Bomb 

and 

Jungk: Brighter Than a Thousand Suns 



ACTIVITIES 



"First Citizens of the Atomic 

Age”> Norman Cousins 

(in Essays Old, and New 3rd ed.) 



. endo-, exo-, hyper-, hypo-> neb-, 
alpha, beta, gamma, mutant, 
fusion, fission, benign, 
m^ignant. 

Panels on uses of atomic energy. 



Outside reading— book on atoiuc 
power. 



Lang! Man in the Thick Lead Suit 
Lapp: Atoms and People 
Lapps Voyage of the Lucky Dragon 
Laurence! Men and A.toms •. 

Morris; Flowers of Hiroshima 
Morris: ■ Seed of Hiroshima 
Nagai: ¥e of Nagasaki 
Oppenheimer: The Open Mind 

Reynolds: The .Forbidden Voyage 

Shute: . On the Beach 

'Si-Jings In the Name of Sanity 
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OMIT XVI - TTJnmtOLQGI AMD MODESM CHBlOIHERAFHr . . 12th lear 



Immunology 

OBJECTIVES 

To define and describe the roles 
of antigen and antibody. 

To give examples of specific anti- 
gen-antibocjy relationships used 
in disease (VS.dal and Wasserman 
tests) . 

To conqpare natural and acquired 
immunities. 

To con 5 >are toxin, toxoid, and 
vaccine. 

To (Jifferentiate between the Salk 
and Sabin polio vaccines. 

To leam about the measles vaccine. 

Modem Chemotheraphy 

To define and describe the sources 
of antibiotics. 

To explain how antibiotics are se- 
lected and tested. 

To (distinguish between antiseptics 
and disinfectants. 

To e 3 q>lain conpetitive inhibition 
using sulfanilamide and PABA 
to illustrate the concept. 



ACTIVITIES 

1 • Film: "Infectious 
Diseases and Man-Made 
Diseases" (Coronet 
Instructional Films.) 

2. Film: "Rabies" (Lederlc 
Laboratories, Pearl River, 
N.Y.) 

3. Indicate difficulties of 
preparation of viral 
vaccines such as measles 
and polio. 

li. Discuss immunological 
response and anaphylactic 
reactions. 

$0 Show how Fleming found 
penicillin. Relate 
FoniciUin ilotatum to. its 
product penicillin. ' 

6. Film: "First iJajor Test 
of Penicillin" 

7. Film: "Th^ Last Case of 
Polio" (Lederle 
Laboratories) 

8. Laboratory exercises on 
zones of inhibition around 
potent antibiotics. 

9. Laboratory exercises on 
stri^ths of common 
disinfectants and 
antiseptics. 
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ENGLISH . 12th Tear 

UNIT XV I - THE SCIENCE OF IMMOLOGY -.AND WDMi CHEtOTHEElAHIY 

ACTIVITIES 

Complete term paper* 

(See Unit IX.) 



Assemble glossary for 
term paper* 



Poems about atomic power* 



To extract the idea of a poem* 



Suggested po@ns about atomic’ powers 
Benet, S.V.s Ni^lanare #3 
UacLeish^ A*s Einstein 
llcGinley, P.i The Conquerors 
Moss, H.s The Gift to Be Sin 5 >le 
Sandburg, C*t Mr. Attila 

Suggested references Imagination's Other Flace» an anthology of poems 
related to science and mathematics, edited by Helen Plotz* 






OBJECTIVES 

writing and technical English 
To revise and proofread* 

To use a check-list for self- 
correction* 

(Checklists appear in most 
handbooks of composition*) 

VocabulM:*y and word study 
To extend scientific vocabulary* 

To define appropriately* 

Literature and enrichment 
To realize the poet’s role as a 
citizen* 



